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PUBLIC NOTICES 





aga The High Commissioner 
prepared to receive TEN- 
DERS ton the fe BU PPLY af :— 

GIRDER BRIDGES, 100ft. spans. 


Forms of Sg eae! be os tie 
or -f neral, pala tore ranc 
et ie = Lambeth, 8.E.1, and 


15. . 
ag are te be delivered at that’ office not later 
than Two O'clock p.m. On Thursday, the 14th 
eS T. RYAN, 

Director- General. 


< 


Ministry, of Transport. 


ail 





OADS DEPARTMENT. 
APPLICATIONS are BTVITED for the ~ wy ~~ 
APPOINTMENTS in comnection with Road 
struction Schemes in the vicinity of London 
TEMPOR. ~<a ENGINEER, salary £600 per annum 
inclusiv 
TEMPORARY omy A otal ENGINEERS, salary 
£350 per annum inelus 
Candidates should be Eiceskese Members of the 
Institution of Civil Engineers, or should hold the 


testamur of the Municipal and County Engineers’ 
Institution, or some equivalent professional qualifica- 
tion. Practical experience in modern road and bridge 
construction is essential. Preference will be given to 


candidates under 40 years of age, and only men who 
have served im His Majesty's Forces will be con- 


, upon which aprlication must be made, 

be obtained from the ESTABL ISHMENT OFFICER. 
Ministry of Transport, 6, Whitehall-cardens, 8.W. 1. 
The completed forms must reach the Ministry of Trans- 
port not later than Monday, the 4th December, eS 


ae R Joyal Naval Engiveering 





COLLEGE, KEYHAM PaCure. 
APPLICATIO INVITED 
following POSTS : 

SENIOR LECTURER in ELECTRICAL ENGI- 
weRINa, who, under the organising Naval Engineer 
Officer, will, in addition to giving lectures, advise on 
equipment of laboratories and workshops and assist in 
arrancing the studies and practice in Electricity and 
Electrical Engineeri 

Good university degree and practical experience 
Salary £850-£1000 by £25 annually inclu- 
sive of bonus, W ion 


ith unter the 

ratec Universities Superannuation Schem 
2. LECTURER in ENGINEERING SUBJECTS, par- 
tieularly Applied Mechanics) Mechanism, Heat and 


Steam 
Candidates should possess a good Hondur Degree and 


NB are 


essential! 





have hal experience in engineering practice and teach- 
ing, Salary £400-£600 by £25 annually, inclusive of 
bonus, with superannuation benefits as above. 


3 DEMONSTRA TO in Engineering Laborator 
particularly in connection with the Mechanical Test 
ing of Metals. Some experience of elementary elec- 
trieal and chemical laboratory work also desirable. 
Salary £250-£350 by £20 annually, inclusive of bonus, 
with superannuation bencfits as above 

Applicants should state age, qualifications. and 
furnish full particulars of ne wf appointments —_— 
and forward copies of testimoni erences 
later than 27th November to the BEC RETARY of the 
ADMIRALTY (C.E. Branch), Whitebal!l, 8.W. 1. 


He P6464 


BY "Sale | OF THE DISPOSAL BOARD. 


lor Sale Private Treaty. |’ 


CLOSING ob 10 a.m., 8th DECEMBER, 


“ DUPLEX ” AMMONIA COMPRESSION 
REFRIGERATING MACHINES, 
each of an eliminating capacity of 1,250,000 B.T.Us. 
per hour, when cooling brine from 9 to 17 deg. Cent. 
By Haslam and he = td., t with motors, 
starters, com coolers, pumps, oe 
Reference No, F.1/9, B/3 to 6. 
Location, Broomhilis, Gretu®. 
Further particulars, permit to view and Tender 
form will be supplied cn application to— 
THE CONTROLLER, D.B.1.E., 
Disposal Board, 
Earl's Court Exhibition, 
ll London, 8 .W. 5. 


= and Steel Institute, 
28, VICTORIA-STREET, LONDON, 8 .wW.1. 
ANDREW CARNEGIE RESEARCH FUND. 

The Council of the Iron and Steel lastitute is pre- 
pared to receive APPLICATIONS for GRANTS IN 
AID of RESEARCH WORK on the METALLURGY of 
IRON and STEEL. 

The number of grants ia any one year is limited to 
five or six The Council is not pledged to accept any 
particular application for assistance, but will give 
preference to those proposals which appear to them 
to be of the most practical advantage to the iron and 
steel and allied industrie?. 

Proposals should be submitted before the end of 
February, 1923, on a special ‘form to be obtained from 
the SECRETARY Of the Institute. 805 





M82. 





The Institution of Mechanical 
ENGINEERS. 
THOMAS HAWKSLEY JRStURE, 1922. 
Dr. T. E. STANTON, C.B R.8. (Member of 
Couneli) will DELI ER the et. LECTURE on 
a on Lubrication,”’ at the 
tuvtitution. Secsey'o-onte, Westminster, on FRIDAY, 
1922, at 6 p.m. 
“Vistore are tnvited” 
Deamenbes Ceeds. sth es: ¥ ~ Birmingham. 
13th December : 


LSet Baroda, and Central 
~7-% RAIL 


Way COST Any. 
receive up to Noon on 
TENDERS for the 











prepared 
iath Bosens ber, 


WHEELS and AXLE 
z CAST STEEL BUFFER CASES. 

Tenders must be made * Sonus copies of which, 
with specification, can be cbtained at these offices on 
payment of 20s. each (which: will not be returned). 

The Directors do not bind themselves to accept the 
lowest or any Tender. 


Bo Rn 
scree of 


8. G. 8, YOUNG, 
Sec: 


The White Mansion, 
2, Petty France. 

West: estminster, 8.W. 1. 
20.11.22, 


812 
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PRINCIPAL CONTENTS OF THIS ISSUE. 





Cotton Openmg and Carding Machinery. 
The Motor Car Shows—No. IV. 





Torsional Oscillations and Marine Reduction 
Gearing. 


Marine and Small Craft Exhibition. 





Improvement of Power Factor. 


Ventilation of the Hudson River Tunnels. 





Electric Locomotive. 





Recent Developments in Cross-Channel 
Steamer Design—No_ II. 














PUBLIC NOTICES 


PUBLIC NOTIOES 





(County Borough of Bolton. 
ATERWORKS DEPARTMENT. 
LOWER HEIGHTS BORE-HOLE. 
ENDERS are INVITED for the SINKING of a 

BORE HOLE, having a commencing diameter of not 
less than 30in. and a terminating diameter of not 
less than 18in. at s depth of 600ft.. and for the Con- 
struction of other Works connected therewith at 
Belmont, near Bolton 

The drawings, conditions of contract, specification, 
schedule for prices, instructions to persons tendering 
and form of Tender, can seen on application to Mr. 
John K. Swales, M. Inst. C.E., Waterworks E “a 
St. George’s-street, Bolton, and copies may 
obtained on the deposit of Two Guineas, which will be 
returned to tenderers who have submitted a bona fide 
Tender and returned all the documents supplied. 

Tenders are to be submitted in accordance with the 

* Instructions to os Tendering * above referred 
to before 10 a.m. on the 11th December, 1922 

SAMUEL PARKER, 


Town Clerk. 
Town Hall, 
Bolton, 
17th November, 1922 788 
(jounty of London Electric 
} SUPPLY CO., LTD 


BARKING POWER STATION. 

The County of London Electric Supply Company, 
Ltd., are open to receive TENDERS for the SUPP LY 
and ERECTION of WATER-TUBE BOILERS for 
their Barking Power Station. Specifications may be 
obtained by boiler manufacturers from the offices of 
the Company on avplication to the undersigned on or 
after 24th November, 1922, and on payment of a fe 
of Five Guineas for the first copy and Two Guineas 
for every subsequent copy. i Tenders, marked 

* Tenders * Water-tube Boilers for Barking Power 
Station,” to be dressed to the Chairman and 
Managing Director, and lodged at the registered office 
of the Company by Noon on 19th December, 1922. 
Sums paid for any number of copies up to three will 
be refunded on receipt of a bona fide Tender. The 
Company do not bind themselves to accept the lowest 


or any Tender. 
F. C. McQu whet wd 


Manager and Secreta 
The County of London ""ectric 
Supply Co., Ltd.. 
790 Moorgate-court, Moorgate- place, E.C, 





Fast Indian Railway. 

4 The Directors are prepared . receive up to 

es o'clock a.m. on Wednesday. December 
TENDERS = the SUPPLY of :-— 

Pron METALS (ingots of Copper, Tin and Zinc, and 


Lead Pig). 
(2) STEEL TYRES for CARRIAGES and 


WAGONS. 
(3) bef i! and AXLES and RETAINING 
Copies of the specifications can be obtained at the 
Company's + of £1 1s. each. This fee 


will not be retu 
G,. E. LILLIE, 
Secretary. 
73-76, King William-street, London, E.C. 4 
22nd November, 1922. 829 





Fast Indian Railway. 


The Directors are prepared to receive up - 
Eleven o'clock a.m. on Wednesday, the 20th Decembe 
proximo, TENDERS for the SUPPLY of : 

LOCOMOTIVE GOODS ae and 1 TENDERS 
(0-6-0 Superheated Type 
SXopies of the specification we be obtained at the 
Company’s offices on payment of £1 1s. each. This fee 
will not be returned. 
G. E. LILLIE, 


73-76, King William-street, London, F.C. 4, 
23rd November, 1922, S44 





Kettering Urban District 
CAST IRON WATE MAINS. 
on = are = ITED for the following :— 
ards thereabouts of CAST IRON 
sricoT “and SOCKET Lat oy 12in. dia, 
1340 Yards DITTO, DITTO, 9in. dia. 
1280 Yards DITTO. DITTO, 6in. fis 
Also 20 Tons or thereabouts of SPECIALS. 
Further particulars and details may be obtained 
on saplteniien | to Mr. T. Reader Smith, Water 
Engineer ket-place, isteeting. 
Tenders. endotend “* Water Mains.”” to reach the 
epeeunened on or before Monday, the 4th December 


“The Counci] do not bind themselves to accept the 
lowest or any Tender. 
By Order, 
JOHN BOND, 
Clerk to the Council. 
Council Offices, 
Kettering 
fend ‘November, 1922 821 


Ven anchester Corporation. 


ivers Committee wor TENDERS for 
the CONSTRUCTION of MAIN DRAINAGE WORE 
No. 4 (New Sewer from Upper Moss-lane to Gt 
ALcoate-street). 

Plans may be seen, and specifications, bills of 
quantities, and forms of Tender obtained, on applica 
tion at the City Engineer's Office, Town Hall, Man- 
chester, on payment to the City Treasurer of £10 10s., 
which sum will, after the Corporation have come to a 
decision upon the Tenders received, but not before, 
be returned to the person submitting a bona fide 
Tender. 

All cheques or postal orders are to be made payable 
to the order of ‘‘ The Corporation of Manchester.’ 

Tenders, enclosed in the official 

dressed to the Chairman of the Rivers Committee, 
are to be delivered at the City Engineer's Office 
not later than 9.30 am. on Monday, the 18th 
December, 1922. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

P. M. HEATH, 


Town Clerk. 


envelope and 


Town Hall, Manchester, 
20th November, 1922. 804 


be and Southern Mahratta 


a wes COMPANY, LIMITED 
are prep to receive TENDERS 


aoe 
(i) 8008 ‘TONS STEEL MATERIAL (SECTIONS 
an 
(2) 238 TONS SPRING STEEL (FLAT and 


ND), 
(3) 84 TONS METALS (ALUMINIUM 

MONY, BRASS, COPPER, LEAD, ‘amon 
in sccordance with the spect . which may be 
seen he offices Company. charge for 
each Sbesiigation is One Guinea, which will not be 
returned. 

Tenders must be sent in, addressed to the SECRE 
TARY, not later than 2 p.m. on Tuesday, 12th 
December, 1922, marked ‘‘ Tender for Steel Material,” 
or as the case may 

The Directors do not bind themselves to accept the 








20th November, ‘1922. a _827_ 


| The Sudan Government Railw ays 
IL 


REQU ae a ~~ ay of Two cl 





ENGINEERS. ing rate of pay £E.480 per 
annum, with temporary war bonus. Posts are 
temporary, but may a Lae y Candid: 


dates 
should possess A.M.LC.E. should have 


PUBLIC NOTICES 


Gouth Staffordshire Waterworks 


SANDFIELDS PUMPING. ASTATION, LICHFIELD. 
CONTRACT No. 1, 


The Chairman and Directors invite a 
from engineering firme experienced in the 
me ge sae a. -- of High-class 1 
Engives and Engine Work for SUPP epuraplne 
and ERECTING. *PLESEL or STE ENGINES 
STRIC GENERATORS, FORCE PUMPS 

and WELL PUMPS, to be erected in the existing 
Engine-house at their Sandfelds Pumping Station, 
Lichfield. 
The plant to be capable of pumping 4,000,000 
— per 24 hours continuously against a total head 
“.. jaciuding friction. 

Copi general conditions, spotAastion and plans 
may m7 obtained from the undersign 
The lowest or any Tender will ys necessarily be 


accepted. 
FRED. J. DIXON, M.Inst.C.E., M.I.Mech.¥. 
Engineer. 
18th Fovemher, 1922. 
. Parad 








ise-street, 
”*ivesinahaen. 792 
South Staffordshire Waterw orks 


NY. 
SANDFIELDS PUMPING. ‘STATION, LICHFIELD. 
HANCH RESERVOIR AND TUNNEL WATER. 
CHEMICAL =e. ED AND FILTRATION 
NSTALLATION. 
con TRACT No. 2. 
he Chairman and Directors invite TENDERS from 
peenieaienae experienced in the Design, Conetruc- 
tion and Erection of Rapid Gravity or Pressure 
Filters for the purpose of TREATING and FILTERING 
WATER at the Sandfields Pumping Station. 
The plant to be capable of dealing with a maximum 
.000 gallons per 24 houre continuously . 
Copies of general conditions, specification and plans 
may be obtained from the undersigned. 
The lowest or any Tender will not necessarily be 
accepted. 
FRED. J. DIXON, a » M.1.Mech.E., 
2 


zineer. 
18th Rag -— 1922 
Parad ise- street, 
‘Birmingham 793 





Qwansea Harbour Trust. 

Trustees invite TENDERS for the SUPPLY 
and perv ERY of the following 
About 105 TONS of 80 Ib. FLAT- BOTTOMED 


RAILS 
About ¢ 65 CWT. SHALLOW FISH-PLATES to 
About 85 TONS of 80 Ib, BULL-HEAD SECTION 
About 7 CWT. SHALLOW FISH-PLATES to 


About “00 TONS New Slightly Defective 80 lb. 
T- Pe SECTIO RAILS with 


rr match. 
4630 New CREOSOTED SLEEPERS, oft. by 10in, 


by bin 

About 42 “TONS Cast. rox RAILWAY CHAIRS, 
y yr aaa lt “ 

10 STOP BLOCKS A-3 ~~ 

Further particulars may be obtained of the 
txes’ Engineer, Mr. A. O. Schenk, M.1.0.E., Har 

bour Offices, Swansea. 

Tenders, sealed and marked “‘ Railway Material,"’ to 
be delivered to the undersigned on or before 4th 
December, 1922. 

ae Trustees do not bind themselves to accept the 


lowest or any Tender. 
TALFOURD STRICK. 
Clerk, 
Harbour Offices. Swansea, 
November 15tb, 1922. 755 


hens emer and North-Western 


Y ar. LIMITSD. 
to receive TENDERS 
tor th the SUP MOPPLY 


(a) 397 FOUR- WHEELED C.G. WAGONS (Com- 
plete) and TEN BOGIE TIMBER TRUCKS 
(Complete), except Wheels =“ oo 

(b) 1454 Pairs of WHEELS and A 

(ce) ag for 250 FOUR- WHEELED C.G 


WA 
(a) men oy 3 and PARTS for CONSTRUCTION 


WAG 
fe) 1000 ath CNATED SPRINGS. 
() 1000 VOLUTE SPRING 
(g) 1000 AXLE-BOXES, 
as per specifications to be seen at the Company's 
offices . 


Tenders, add d to the dersi d, and marked 
“Tender for Complete Wagons,” or a8 the case 
may be, are to be lodged not —py' eco Noou on 
Tuesday, the 19th day of December, 1922 

For specification (a) and (b) a tec of £1 and (c) to 
(g) 10s, eacn will be charged, which cannot, under 
any circumstances, be returned. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

By Order of the 
B. A. NEN VILLE. 
—— Director. 

237, Gresham House, Old Broad-street 

London, E.C. 
20th November, 192. 796 
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SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2%. 
PATENTS, Page 2. 
MACHINERY, &c.,. WANTED, Page 3. 
FOR SALE, Pages 8 and 4. 
AUCTIONS, Pages 3 and 92. 


PREMISES TO LET OR WANTED 
Page 3. 


+ WORK WANTED, Page 4. 
AGENCIES, Page 2. 
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For Advertisement Rates See 
_Page 555, Col. I. 





bad practical training on a British gg Age 26 
to 82. Rinele—Apply by letter to ULTI 
MECH. ENGINEER, Sudan Government Spuvers 


and 8 Steamers, 5, Northumberland-avenue, 





~ NUMERICAL INDEX TO ADVER- 
TISEMENTS Paxe 91. 

















THE ENGIN 
> — 





ER 
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PUBLIC NOTICES 
[ihe Great Indi 


as RAILWAYS aoe 
the SUPPLY of the following 8' 8, n 





Di " 





be ANTL ES 

; SPARE PARTS 
WAGONS (BUFFERS, 
. ROLLED, TOOLS 


enna se ee 





Penineuia Railway Com- 


= to the Great Indi 
eT aiders mast be det 


Ho, WaT Belts ET 


bees not — Eleven o'clock a.m. on ta 
irectors = not bind themsetves fo accépt the | ¢ 
lowest or any Tender 
R. BH. WALI 
a 
Compeny’s Offices, 


«8. thatl-avenue, E.(. 2, 
ndon 22nd November, 1924. S28 


Ts ey pods Jip mk 
oo 


manor, Ue 
. the CC ‘ompant 5 dorm ce, 
ders. to the tid tan att@ Difectors of 


fh id@ 
the South Indian reer Com Limi ed 
** Tenders for Steel Work nud eibetsteat 
* must be left with t = Log 
Twelve Noon on Friday. tne f th 
: i a Directors aoe bind themselves to py -_ 
lowést or 
4 charks Sue Will nod be retarted, dill Be aide of 
£1 : each copy of the speeification 
Copies a the arav \e cusetaet at cate 


citi with 
r 
Sd anata. 


sulling Engi ugineers 1 the pty 


Westminster, 8. 
A. MUIRBBAD. 
anaging Director. 


01, Petty Francé, S.W. 1, 
23rd November, 1922. 830 


(jounty Borough of Rotherham. 


BOILERS F 
FOR IMMEDIATE sete wo LAROA- 


| ay BOILERS, wt by_7ft. serena. © 
Cae 





Shops 





‘— 
Messrs. James Farra Co. 
fittings. Also ONE ‘STORAGE BOILER ot 


weaeiber teul , on 
urther part on _ on appliestio: = EN 

AMI Borough and Water melneer, 

“Rotherham, 


y Botough of sae ee 


Town Hail, 
IMMEDIATE DISPOSAL, P—4 


County 


WATT BEAM ENGINE, by Kirkstall F. 


Further er on application, to. oeiner, 
87 





TURNER, . aa 2 
Bown Hall. Ro 








SITUATIONS OPEN 


WAxrFP- 4 MAN + 3 ? E of 4 GUIDE 
MILL and LIG te 3 = be an 

a roller and msed to control! n.— 
a stating age, references, and wW: . 








The Engineer Office. ‘6506 a 
ANTED, ENGINEER, A About 25, n- 
tharried, for Pushing et on po Oy in 


I . Besential applicants shoald hate &xpert 
up-to-date knowledge thereof. public sthool 
of good personal appearance —Resly. 
om detail# of experience, and salary reduired, 
. 304, ¢/o Deacon's, Lendenball-strest, Londen. 


ANTED for Tea Bétaté in India, ASSISTANT, 22 
to 26 years. Must be fully qualified enj neer, 
with knowledge of Steam Mi@ Of] Bnéines. tite, 
3 “RP...” c/o Davies Sa Co., 95, te, 
E.c. 810 « 


ANTED, GENERAL GER, by Firm of 
Electrical and are} $00" haha, of 
dynamos and motors, —— joyi — 
ary expée . 


Btate age. 
it is eS8ential shall hove ge ar nature. 
— in confidence.—Address, 7 .- ew 











ANTED, WORKS —ENGINESA. ath. Qualifica- 
tions, between and 45 Bae for 
Carpet Works in ie ddobatneter canploving. 356 hands. 
Must be experienced in Stéam-raising t. with 
genera! textile knowledgé @0d able to 
Engineer O 





spondence.—-Address, 820, The Sto a 
GINEER, w Perle 
E* Clay R - Shokbtauy MANAGE! ER + ae small 
Atritultural and General Concern in 


country. — Asatees, ~~ By -- 
wired, and whether prepaned to. take up 
t On guaranteed basis, 843, The Ensineer ce. 
a 





ADE MARE AGENCY .—APPLI- 
CATION fs ENVITED for VACANCY, from young 
gentleman, about 18 geafs of age, with a view to 
qualifying, under afticles, in the profession. Appli- 
cants must be of pibité déchdot 


ATENT AND 





= Ru 
>| fier ome 


Pea DISENGAGED ; General 
ae experience, inclading internal combustion 


SITUATIONS OPEN (continued) 








SITUATIONS WanrTEp —?, | - 





=.” 














on 
9, 


mat ae ‘arewinen. ings. Agrees 


WANTED. Energetic FOREMAN for Small Machine 
Shop in South London manufact 

éteam fittings and miscellaneous engi: 
ucts: 7 will only be conside rom 
— 


held a similar position and «a 
of handling men and obtain 

um output of ye ---3 work at mi 
te age, goeesienes. cat wages —— 
A 





post. Stal 
Addrés, 818, The Engineer 0 














WW Sez. FOUNDRY FOREMAN, Experienced in 
Mo eas Large Marine Castings and Geperal 
Heavy? M ne Tool Castings.—Apply, Farad S . 
B E COAL and IRON CO., Ltd., Ches 

ANTED, FOREMAN PATTERNMAKER, EF. 

rienced in Heavy posies I a General 
thine, Tools, and Special riper. THE 
SHEBPBRIDGE COAL anf rON In Se 
field. 
£ i WEEK SECURES LIVE man: 10 Li 
isi on as 

chief Do. 0... 





steand and petro age “sf? nh ne 
ences;—Address, P6455, The Engineer Office. POsss 

G* MAN DESIRES SIT. as DRAU GuTSMAR. 
ee : ¥ 10 i rolling vehicle, 5 — 

and gene De ; = 
‘Ome, Phase 


tail 
Aadrbes. i P6435, The Engineet 


ERVICES in EXCHANGE Ses EXPERIENCE .— 
oung man (23) MUST ape: 5 vay 
apprenticeship, Cambridge Py eo 
exp., good draughtsman. 

Addréss, P6384, The Engineer Office. P6384 B 





SITUATIONS WANTED 


SEEKS a Progressive 
abroad ; 3 years’ tech- 


also Gtad. 1. 





A OUNG ENGINEER 
ITUATION at home or 
nical ——, at London College in 
tion and neeri 


4 


Mar. E.. ona waiting results I. Mech. E. exam ; excel- 
lent \ testimonials ; % would accept small salary with 
firm.— P6488, T 





he Engineer Office. 
, , P6486 B 





LUMINIUM FOUNDRY.—A VERTISER. Thor- 
bly practical, trustworthy, abe stn. 

SEEES SITUATION in small Alm. Foundry ; will 
to st props. in all duties; some clerical work if 
salary interest can 
a mess later. Full particulars.— 

Address, P6498, The Engineer Office P6498 B 


henge Engineering 
has an cneeptice- 
vary of the country. 


‘ ee 


UYER.—The MANA 


B wide Kng grledes of nee 
Write. 


ee a3, Oo tiadebas 





O-iige te, 
training; fi 
The Engineer 


fis ane. one 
3 
Sa “pine a Se ee 
of! or 


Bonin opportunity for able van 
ind étraight record.— 
Office. P6507 B 










Loe. With fon" ruin Leow § 


sound training 
Address, P6507, 
aes AT Re eA General Methanical 
fesponsible positions as 
chief and BE pF ate chief —— Isle- 


Aa 





ek Ft Aged 27, Ist Class | B. oO. 2. Suuien, 


Fee of ay FR teal 
om eg —address, "po1o0, The = eee Pfc. 








Mechanical 
on = ores, extra first class engineer, b.0.7.; 
age 





ee, ia Se ae ames 

A P6479 B 

E* a ak ty (2%)... Sound _ Alll- “roan Oc 
wi 

ry ae. a 1 ink the, bee da 


cmdlary to soiehse A 


Posi. The Engineer Peto B 








ed 
with scientific bent and training—Address, 96, 
The Engineer Office. P6496 a 
EPRESENTATIVE, ye Bs Fpavel,, idlan indins 
Bivtiingham, 3 


Must be man of good vandaat one well- sstabliched 


connections epee motor car manufac and engi- 
neers. Only applications giving rarest 

experience and stating age and rena will be 
constée Remuneration will £84 com- 


mission.— Write. Box M.A. 58, c/o St. Jas. Advtg. Co., 
1, Wardout?-street, 79l a 





SAFE asdtheaR SF wade Se , Bolton, 
who has had on Se experience in dealing with plant 


methods, a4 Tay acture ad fete. a well- 


organised 


receive fidential consideration and must be 
addressed dential consideration wand ATS A 


Ts FE G0. DIRECTOR or tit CHATWOOD 








WAST. MBOR L for 
Electrical Switth Address, stating age, 
works experience. technical training, and salary 
required, 781, The Engineer Office. ; 7814 
ANTEP. fe T-C DRAUGHTS- 
Ww EN Hints oo hgear Work. 
Age, - A disengaged — 


y.  gaerienee and i 
Address, 895, The Enginsét Offics. 


BTALING pEAUGaae Max AP Net by 


pertteniacs ot, experience, age a salary Foatired to to 
2. A 


31, The Engineet Offic 
Class M pid laa ne, ao 


A 











UGHTSMAN ( et 
ydraulic exper 

4 safary 

fice. 


p* 


rience, an 
F vaineer O 








5 este Pe 


= a 


INGINEER, Structural and Gesieral (35), 17 = 
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Some Recent Developments in Cross- 
Channel Steamer Design. 
No, IL* 


In compiling the list of vessels on the express 
services, of which the present article forms the second 
instalment, it has been necessary to confine ourselves 
to those routes on which high speeds—20 knots at 
least—are current to-day. Space, therefore, forbids 
at the moment reference to other well-known but 
slower services. The figures in Table I. ante indicate 
roughly that in the past twenty-five years trial trip 
speeds have advanced by about 4 knots on the 
average, and the same applies to service speeds. But 
the broad fact remains that the total time expended 
between destinations is very little less than it used to 
be. In most cases the percentage of sea journey is 
generally so small compared with the land distance 
that there is not much scope for improvement on the 
whole trip, railway speeds having remained very 
constant for many years, and taking the inevitable 
delay in embarkation and getting ashore again into 
consideration. Between stopping at Dover or Folke- 
stone and starting again in the French train a very 
considerable fraction of the whole time—about 40 per 
cent.—is taken up with the double transhipment, 
and a difference in ship speed of, say, between 20 and 
22 knots actual steaming does not make a great 
difference on the whole journey between London and 
Paris, as the sea trip forms but a very small percentage 
thereof. The margin of speed available, however, 
materially assists in good time-keeping. The essen- 
tial customs and passport examination form an 
insuperable bar to much reduction in point-to-point 
time on a foreign journey. The great improvement 
in hauling capacity of locomotives in recent years 
has been largely cancelled by the much heavier train 
loads, and though a certain amount of speeding-up 
in transhipment has been effected, there is always, 
to a habitual traveller, a galling waste of time expe- 
rienced in changing from ship to train and vice versed. 
With night traffic and a comfortable cabin it is 
immaterial; nevertheless, the reduction in time 
between London and Paris or Brussels, co 
with 1900, is very small—about thirty-three minutes, 
to be exact. 

The great improvement in cross-Channel travelling 
in recent years lies not in speed, but in comfort on 
board. The latest South-Eastern and Chatham 
Railway boats, the Maid of Orleans and her sister ship 
Biarritz, are remarkable in this respect. It is true 
that a private deck cabin involves an extra charge 
of three guineas, while the steamer fare from port to 
port is less than half that amount, but both private 
and public accommodation reveals a standard of 
luxury almost on the scale of Atlantic liners. One 
very distinct improvement lies in placing the dining 
saloon on the upper deck, where large windows and 
overhead skylights admit of ample natural light and 
ventilation, a vast contrast with the older arrange- 
ment, whereby it was in a cul de sac below the main 
deck. A far higher standard of excellence in decora- 
tion is to be observed in the newer vessels on all 
routes. The problem of adequate ventilation with- 
out draughts is more successfully solved ; ship light- 
ing is arranged in a much better manner; cabin 
arrangements and details are far superior, and in a 
score of small ways the passenger has been considered. 
For those who prefer the open air, better deck shelter 
in the form of plated sides and forward wind screens 
is now provided in lieu of the ordinary side rails, in 
order to avoid the unprotected wind-swept decks of 
the earlier vessels. The catering on all lines has been 
much improved. Safety has been secured both 
structurally and in the provision of lifeboats and 
safety belts on a much more extensive scale, and 
while the records of experience show that this has 
never been lacking, prevention has its own well- 
known merits. More extensive accommodation, both 
public and private, has been generally allotted, and 
the unpleasant feature of private cabins opening off 
the main saloons has long been abandoned. 

This increased standard of social excellence has 
only been rendered possible by the continual improve- 
ment in technical design of ship, and particularly in 
that of machinery. Both space and weight were 
absorbed to excess in the days of paddle engines, and 
the introduction of twin screws at first enabled a 
considerable saving in size of ship to be made. This 
contrast was far more marked on those services on 
which the turbine directly superseded the paddle. 
No better example of this is available than in the com- 
parison, between the Empress Queen and the Viking, 
where the saving in displacement in the latter came to 
no less than 440 tons, the vessels being of the same 
length and beam and certified to carry the same 
number of passengers. The gain in trial speed 
turbine ship was 2.5 knots, and at the service speeds 
of 20 and 22.2 knots the coal used per nautical mile 
was decreased from 0.614 to 0.472 ton respectively. 
The engine-room staff was reduced from eleven to 
(ison) an the case of the Ireland and the Ulster 

, both of the same » the idle i 
and boilers occupied istth of hecoanbeats colon tae 
6000 indicated horse-power ; the twin-screw engines 
and boilers of the latter, developing up to 9200 indi- 
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in the | type 


cated horse-power, required 116ft. One obtained 
8.2 indicated horse-power per ton of machinery, the 
other 11.7. The gain in speed was about 3 knots, 
the saving in displacement 200 tons. The latter was 
not, as in the ious comparison, all due to saving 
in machinery weight, but in the hull and other weights 
a number of items figuring in the design of the Ireland 
which were left out in subsequent practice. Inci- 
dentally and as an example, she was the last example 
of the clipper-bow steamers that we can trace. 
When the steam turbine was first introduced in the 
Queen and Brighton in 1903 and 1904 it was deemed 
unnecessary to adopt a higher boiler pressure than 
150 lb. per square inch, some saving of weight being 
thereby secured compared with the current practice 
of 175 lb. to 180 lb. for twin-screw machinery. The 
weight of the three Parsons turbines so universally 
adopted in Channel steamers was very considerably 
less than that of the corresponding engines only— 
ex condensers, auxiliaries, &c.—and the consumption 
of steam per horse-power less also, while the weight 
of shafting and propellers was reduced to half. In 
the case of most of the designs of this early turbine 
period—they are easily traceable in Table I.—the 
saving in weight was at first mainly devoted to meet- 
ing the growing demand for increase in speed. The 
weight saved resulted in an economy irrespective of 
thermal superiority, and in the early turbine steamers 
the fullest advantage was not taken of the possibility 
in the turbine system in this respect ; but it was soon 
realised that by increasing the turbine efficiency 
coefficients over those previously adopted, consider- 
able improvements could be gained in this direction 
also and the steam consumption was soon reduced 
from about 15 lb. to 13.5 1b. per shaft horse-power 
as the pressure and vacua limits were extended. The 
first geared turbine Channel steamer, the Hantonia, 
obtained a horse-power for 12 lb. of steam, and to-day 
@ figure of 11.25 lb. to 11.75 1b. is readily obtained 
without the use of superheat. The development of en- 
gine performance during the twin-screw era is clearly 
shown in the Table. Piston speeds increased during 
these fifteen years by over 50 per cent., referred mean 
pressures advanced 30 per cent., and boiler pressures 
25 per cent. Horse-power per ton of machinery rose 
gradually from about 10 to nearly 12 indicated horse- 
power per ton, the Donegal—one of the last of the 
twin-screw series—having a total machinery weight 
of 730 tons and developing about 8400 indicated 
horse-power. With the introduction of the turbine 
comparisons based on indicated horse-power became 
difficult to make fairly; it was a matter of relating 
the one to cylinder measurements of power and the 
other to shaft measurements. Broadly speaking, 
the latter in the reciprocating engines was about 85 to 
90 per cent. of the former, but in comparing the 
turbine—an engine of different potential efficiency— 
the superior economy obtainable involved a different 
appreciation of the resultant figures. The best com- 
parison available is found in the vessels of the Midland 
Railway Company, where the influence on the design 
of the ship exerted by the introduction of the turbine 
is clearly shown. The complete machinery of the 
Londonderry weighed 575 tons, a saving of 155 tons 
over the Donegal in corresponding items. The boilers 
of the latter, with 200 lb. pressure, weighed 460 tons 
complete with water; those of the Londonderry 
were 70 tons less on account of the adoption of 150 Ib. 
pressure. In the engine-room the weights were 
160 tons against 210 tons; the shafting, screws and 
fittings weighed 25 tons, against the 60 tons of the 
Donegal. In the Manxman, where 200 lb. boiler 
pressure was retained and heavier turbines and shaft- 
ing fitted to absorb all the steam available, the total 
saving was not so great, but in the Londonderry it 
amounted to about 180 tons in displacement. The 
result is shown in Table I., Part I., in the speed column, 
the respective trial speeds being 21.9, 22.27, and 23.0 
knots. At one step, therefore, as far as comparison 
of weight per horse-power was concerned, there was 
an immediate advance to about 15.0 shaft horse- 
power per ton, as against the 11.5 indicated horse- 
power per ton of reciprocating twin-screw engines. 
The saving in engine and shafting weights only was 
85 tons in the Londonderry ; in the it was 
much less ; but even so, it was of the order of 7 per 
cent. of the total weight of the Donegal’s machinery, 
or about 2.1 per cent. on the displacement of the ship. 
Acceptable as this was, owing to the great increase 
of power due to the superior economy, it still left 
vessels of this type burdened with a weight of boiler 
plant which formed a very large percentage of the 
displacement, and which was, similarly, a reducible 
quantity. 

Boiler ice in Channel steamers has differed 
considerably. We find assisted draught, forced 
draught and the Howden system, and in comparing 
weights and powers it is important to realise which 
is under discussion. Some companies have 
adhered rigidly to the single-ended boiler ; others use 
the double-ended. The lightest arrangement is that 
of double-ended boilers with forced draught; the 
heaviest is with single-ended boilers and the Howden 
draught. Displacement is the great enemy of Channel 

, and it is surprising to realise how many fast 
vessels of this type have been fitted with eight single- 
ended boilers in lieu of four double-ended boilers. 
The 1900 “* ia ’’ class, the Great Western Railway 
vessels of the “‘ St. George ’’ class, and the “ Princess 





Elisabeth” class all have the former; the 1897 





“ Ulsters,” “‘ Viking,” ‘‘ Ben-My-Chree,” and the 
“Oranje Nassau” class have the latter. The per- 
centage of displacement devoted to machinery may 
run from 30 to 36 per cent., but the amount devoted 
to boilers only may be as much as 18 to 21 per cent. 
The adoption of water-tube boilers, therefore, which, 
at most, do not weigh more than 60 per cent. of the 
cylindrical type, offered an immediate reduction in 
displacement of some 10 to 12 per cent., a saving 
which could be applied in various ways. It could be 
devoted to a reduction in size of ship, to a diminution 
of draught, or the difference could be devoted to extra 
weight in accommodation, comfort, structural arrange- 
ments, &c.; it has, in fact, usually been distributed 
generally throughout the ship, and this saving, coupled 
with that obtained from the turbine, accounts very 
largely for the fact that Channel steamer dimensions 
and displacements have remained so comparatively 
constant while speed and comfort have been so greatly 
increased. If the Stad Antwerpen be compared with 
the Mabel Grace we find identical dimensions, a differ- 
ence of 44 knots in speed and vast superiority in com- 
fort and accommodation. This is an extreme case, 
only made because the dimensions coincide exactly ; 
but others are the 1920 Anglia and the Ben-My-Chree, 
the Normannia and the Rouen, and several more 
which are obvious from the tables. These two pairs 
are the more remarkable when the fact is considered 
that in the first of each the sleeping accommodation 
is on an elaborate scale. After all, there is only a 
certain proportion of the displacement which can be 
devoted to each item, and the varying conditions of 
the different services result in wide variations in pro- 
portion. The weights for the Rouen, which are very 
typical of this class of ship to-day, are as follows :— 


Tons. Per cent. 
Steel in hull .. ée 640.0 . 42.70 
Gomme «<c) wc (se) 00 > 18.0 .. 1.21 
Woodwork in hull 86.0 ‘ 5.75 
Fixed equipment .. .. 62.0 .. 3.48 
Crew stores and effects ba tae 45.0 . 3.01 
Load ern ar) ee ee 80.0 . 5.35 
Propelling machinery and water.. 433.5 29.00 


Auxiliary machinery and electric 


eee oe 32.0 .. 2.15 
and oil .. o pe 60 ape 78.5 .. 5.27 
Reserve water oumine ante 21.0 . 1.41 
Sundries .. .. : a. aa ee « 0.67 

Displacement a - 1496.0 100.00 


The Rouen developed over 12,000 shaft horse-power, 
which is at the rate of 26 shaft horse-power per ton 
of machinery, or nearly as much as we find in modern 
naval vessels of large size with small-tube boilers. In 
torpedo craft, where 6in. of air pressure are usual with 
oil fuel, we get as much as 65 horse-power per ton 
and about 25 horse-power per ton of displacement, 
the ratio of machinery weight to displacement being 
about 38 to 40 per cent. In many cases of the early 
Channel steamers, both paddle and twin screw, a 
ratio of 35 to 40 per cent. was not uncommon, to the 
exclusion of much that is now devoted to equipment, 
furnishing and passenger load. This latter percentage 
consequently assumed a very small proportion indeed, 
but with the reduction of the machinery weight ratio 
to about 25 to 30 per cent., which latter with geared 
turbines and water-tube boilers is now about the 
maximum, the saving, if devoted entirely to the 
purposes mentioned, i.¢., on the same dimensions 
and displacement of ship, admits of more or less double 
the actual weight being devoted to equipment and 
passenger comforts. In no other type of ship has the 
vast improvement in arrangements for passengers 
been so entirely secured as the result of improvements 
in machinery design as it has in the Channel steamers. 

The development of these vessels in the face of 
adverse harbour conditions is very clearly illustrated 
by the growth of the ships on the Newhaven-Dieppe 
route. The French vessels belong to the Chemin de 
Fer de l’Etat and are-constructed by the Forges et 
Chantiers de la Mediterranée at Le Havre; the 
English vessels were all built by Denny, with the 
exception of the Dieppe, which was constructed at 
Fairfield. All possess features of interest, from the 
Arundel, with twin screws on 9ft. 4in. draught, to 
the Paris, with Yarrow boilers and a phenomenal 
speed-length ratio. The steady increase, literally by 
inches, in beam and draught, the trebling of the horse- 
power on a displacement increased by only 25 per 
cent. in seventeen years, coupled with the superior 
accommodation, is perhaps more remarkable on this 
service than on any other. In spite of their small size 

with vessels on other routes, the service 
speeds are well maintained. 

The combination of the turbine with the water-tube 
boiler was first introduced in the Engadine and 
Riviera on the Dover service. Compared with sister 
ships in the same route fitted with cylindrical boilers, 
there has been a marked decrease in coal consumption, 
due largely to the big grate areas provided with the 
Babcock boilers. The princi gain, however, lies 
in the saving in displacement which the lighter boiler 
allows, and in all cases in which the boiler weights 
form a large proportion of the displacement it is 
difficult to understand why it is not more universally 
adopted. The introduction of the geared turbine has 
not materially affected the machinery weight ; what 
it has done is to introduce a degree of steam economy 
hitherto una and has thereby admitted a 
slight reduction in boiler weights. In conjunction, 
the water-tube boiler and the geared turbine offer a 
combination which for applicability and thermal 
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efficiency is difficult to excel. Steam pressure has 
but little influence on the weight of the former; the 
latter can utilise pressures impossible with other 
types, and in future we may look to a pressure of 
perhaps 240 Ib. in lieu of the 200 lb. maximum of 
to-day. The length of run is hardly sufficient to 
justify superheat, and the fact that with short-service 
vessels such a large percentage of fuel is consumed in 
port renders economy on these short trips of less 
importance. The great advantage of the water-tube 
boiler in its ability to raise steam rapidly is seen at 
its best in these craft. 

Space forbids more than passing mention of the 
slower class of Channel vessels represerited in- our 
tables by the “Slieve” class or “ Great Western ”’ 
types. The possibility of Diesel engines being adopted 
in some of these cargo and cattle carriers of low power 
and speed has recently been considered, though there 
is little probability of its adoption in the fast vessels, 
many of which now develop over 14,000 horse-power. 
In these vessels of about 16 knots, where the powers 
do not now exceed about 3000 indicated horse-power 
and where revolutions of certainly 200 can be run 
without material sacrifice of screw efficiency, there is 
a distinct likelihood that twin-screw Diesel sets may 
shortly be adopted. From the point of view of space 
and economy they offer marked advantages, to which 
may be added the saving in personnel and the space 
required for their accommodation. The continual 
manceuvring in ‘and out of port, however, demand 
careful consideration of the methods required to meet 
the necessity for rapid and frequent engine reversals, 
and while the handling of some of the Channel steamers 
by the captains in charge is often a remarkable 
exhibition of skill, an oil-engined vessel also may be 
required to go in and out of port perhaps four times 
a day and shift berth in between times, a fact that 
requires very adequate provision in the design of 
manoeuvring gear. 

A word must be said about the under-water shape 
of this type of vessel. A marked feature of the early 
paddle vessels was their length in proportion to their 
displacement, their narrow beam and their relative 
fine V-shaped ’midship sections. By degrees the hulls 
have been widened and the sections filled considerably. 
Length in relation to displacement is a great asset 
at the speeds which these vessels attain, and shape 
has much to do with their performance. The first 
vessel in which the now widely adopted “ cruiser 
stern” was introduced was the Princess Elisabeth, 
followed by the Breydel and Coninck. It was subse- 
quently used in the “‘ Normannia” and later in the 
“Newhaven” and “ Paris” types. The gain in 
Length on W.L. 

Displacement : 
involves the adoption of the spade type of rudder, 
which gives a somewhat higher resistance than the 
ordinary form. Bow rudders are very generally fitted 
on the shorter service vessels, where greater frequency 
of entering and leaving port is necessary, or where, 
as at Ostende and Dieppe, the entering vessel generally 
turns and goes in stern first. Shaft bossing in lieu 
of brackets is now frequently adopted where the older 
type of stern admits ; it is difficult to arrange in cases 
where, with cruiser sterns, the load water line is much 
fuller aft, with the result that the depth of the sections 
is much less. 

Among many other excellent designs, the more out- 
standing examples will be readily noted from inspec- 
tion of Table I. The old Ulsters and Ireland were 
remarkable in their day, and the 1897 Ulsters repre- 
sented a big advance over any of their contemporaries. 
The Irish mail contract, after being held by the City 
of Dublin Steam Packet Company for upwards of 
fifty years, has now passed to the London and North- 
Western Railway Company, whose 1920 “ Anglia” 
class—another Dumbarton product—are the largest 
and finest Channel steamers in existence at the 
present day. Unrestricted as they are by port 
dimensions and fitted with Babcock boilers’ of 34,000 
square feet of heating surface and Parsons geared 
turbines of over 16,000 shaft horse-power, a service 
speed of 24 knots should be easily maintained with 
this class. Comment has already been made on the 
series which has culminated in the Paris and Ver- 
sailles. The South-Eastern and Chatham Railway 
Company’s sequence from the Queen to the Maid of 
Orleans is perhaps the best known; not least is its 
war record of transport work. Alone of all lines the 
Royal Dutch Steamship Company has avoided the 
adoption of turbine machinery. The building of the 
“Oranje Nassau” class with reciprocating engines 
in 1909 excited some comment as being then a retro- 
grade step; two of these three neutrals fell victims 
to the German methods of war and the replace pair 
of post-war construction have been made identical 
with the 1909 design at a time when water-tube 
boilers and geared turbines are standard practice on 
other lines for reasons which we have indicated. 
Solid passenger comfort characterises the Great 
Eastern Railway véssels on the Harwich route ; the 
need for high speed is léss on this service; and the 
advantages obtained in machinery improvement have 
gone largely in greater carrying capacity and com- 
fortable passenger accommodation. In the Norwich 


is distinct, but in most cases it 


of this line twin screws were adopted for the first 
time in this class of ship. The diversities-in- practice, 
which are clearly indicated in the table, are very 
iuminative, particularly wlien considered itt relation | 


to the marked constancy in lengths and displacements 
over a long period. Of the twelve companies dis- 
cussed, four have not placed new vessels in operation 
since 1909; of the remainder, all except the Royal 
Dutch Steamship Company have adopted the geared 
turbine. Only four out of the eight, however, have 
adopted the water-tube boiler, and in each case their 
designs would have been impossible without it. Now, 
in the case of the lowest-powered modern vessels 
in the tables—say, of 3000 indicated horse-power and 
1800 tons displacement—the possible saving in weight 
by the adoption of a water-tube type in lieu of their 
two double-ended boilers is about 80 tons, or between 
4 and 5 per cent. of the displacement. These ships 
are designed for a total deadweight of about 320 tons, 
or, excluding coal, water, stores, &c., for a paying 
eargo of about 220 tons. It is at least surprising at 
first sight that more advantage is not taken of the 
possible saving in weight to augment the latter figure, 
but in some cases the difficulty of applying the saving 
lies in the provision of cubic capacity. When we come 
to a case of, say, five single-ended boilers on a dis- 
placement of 3000 tons, the reduction in weight is 
much greater and represents a rather greater propor- 
tion of the displacement. Is this a quantity that 
owners can in future afford to ignore ? The services 
which have adopted the water-tube boiler for reasons 
of necessity are undoubtedly satisfied with the 
exchange, as witnessed by the repeat orders, and in a 
type of ship in which weight saving is of such particular 
importance we confess to surprise that more advantage 
is not taken of the opportunities available. With the 
exception of somewhat increasing the boiler pressure 
it is difficult to forecast any material improvement in 
the present arrangement of turbines and twin screws. 
As powers advance—we already have 14,000 horse- 
power on 9ft. 6in. draught—the draught limitation 
may enforce a return to triple screws in order to 
secure adequate immersion and the advantages of 
increased pitch ratios. After experience of the 
Anglias and the Maid of Orleans, it is mot easy to 
conceive much further increase in the direction of 
passenger comforts in the near future. Reliability 
has always attained a high standard on the cross- 
Channel routes. Mishaps to paddle wheels or paddle 
shafts were not infrequent, but to-day how many 
constant travellers can recall delay due to other 
machinery defects ? There are between fifty and sixty 
services in and out of British Channel steamers every 
day, and, excluding the loss of the Berlin off the Hook 
of Holland in exceptionally heavy weather or that of 
the Stella, both cases of wreck, we can recall offhand 
only about three or four minor collisions during the 
last twenty years, a record in safety of travel of which 
the owning companies may well be proud. 








The Ventilation of the Hudson River 
Vehicular Tunnel. 


THE investigations into the question of how best 
to ventilate the twin tubes of the Hudson River 
vehicular tunnels—the work of constructing which 
was commenced at the end of last March—extended 
over a period of some two years. In the prosecution 
of these investigations a number of matters were 
clarified, and much valuable data obtained which 
indicate plainly that some previous theories and 
formule were in error. 

As may be recalled from an earlier article* describ- 
ing the plans generally agreed upon for the execution 
of this notable undertaking, the total length of the 
tunnel from portal to portal is to be quite 8500ft., 
not counting portions of the open-cut slopes at the 
entrances and exits. Further, it will be remembered 
that the tops of the two subaqueous cast iron 29ft. 
tubes are to lie 60ft. below the level of the river at 
mean low water. Finally, by way of complicating 
the problems of ventilation, these under-water 
highways will inevitably be used in increasing volume 
by motor vehicles. Manifestly, very serious con- 
sideration had to be given to devising ways to effect 
satisfactorily the dilution and the removal of the 
discharge gases of motor vehicles, and to ensure the 
maintenance of an ample supply of fresh air at every 
point along the roadways of the two tubes. 

At the start it was recognised that there was a 
common lack of accord regarding the volume of gases 
given off by self-propelled vehicles, and nothing was 
definitely known about the measure of these gases 
which could be inhaled for some while without 
occasioning distressing or hurtful physiological effects. 
The tunnel engineers had made their tentative 
ventilating plans on a basis of 3 parts of carbon 
monoxide in 10,000 parts of air, and had assumed 
that this admixture could be taken into the hings 
during a period of 60 minutes without discomfort 
or injury. Moreover, their designs calied for a blower 
installation, divided among four ventilating shafts, 
which should be of ample capacity to renew the air 
in the twin conduits completely every 90 seconds. 
This- entailed prospectively an equipment of sixty- 
five blowers. ranging from 20 to 300 horse-power 
each. It was felt, in view of the magnitude of .éxpen- 
ditmre, both initial and annual, that further investi- 
gations -were desirable. Indeed, Mr- Clifford M. 
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Holland, chief engineer of the Interstate Tunnel 
Commission, was among the first to urge that the 
great ‘length of the New York-New Jersey project, 
combined with predominating motor-driven traffic, 
made it imperative to resort to large-scale experiments 
prior to fixing certain features of the ventilating 
system. 

The researches naturally divided themselves into 
four lines of investigation ; one having to do with the 
physiological effects of carbon monoxide and the 
percentage that could be breathed without harm ; 
a second concerning the amounts and the composition 
of the exhaust gases given off by pleasure cars and 
business motor vehicles under varying conditions of 
service; a third pertaining to the power required 
and the design of the facilities to be used in distri- 
buting fresh air and withdrawing the foul atmosphere 
from the tunnel tubes; and a fourth devoted to 
determining whether the supply duct should be 
placed below the roadway or overhead, in order to 
accomplish the promptest removal of the vitiating 
gases. In all of these inquiries the United States 
Bureau of Mines took part because of the kinship 
between some of its problems and those connected 
with the vehicular tunnel. 

The quantitative and qualitative tests having to do 
with exhaust gases were conducted in the main by 
the Bureau of Mines at its Pittsburg Experiment 
Station, in accordance with a programme laid out 
by Mr. Holland, and they embraced the runs of 101 
motor vehicles covering a period of some ten months, 
so, chosen that both winter and summer operating 
conditions were encountered. The winter series 
included the driving of the cars in the following 
circumstances :— 

Car accelerating from rest to 15 miles per hour on 
an up gradient of | in 33}. 

Car running at 15, 10, and 3 miles per hour on an 
up gradient of | in 33}. 

Car running at 15, 10, and 3 miles per hour on a 
down gradient of 1 in 33}. 

Car accelerating from rest to 15 miles per hour on 
level. 

Car running 15, 10, and 3 miles per hour on level. 

Car standing with engine racing. 

Car standing with engine idling. 

Most of the heavy vehicles were tested at speeds of 6 
and 10 miles per hour, as they could not be accelerated 
to 15 miles an hour. Trucks and seven-passenger 
ears were tested with full load at rated capacity, and 
also with no load other than the two observers, 
chauffeur, and special apparatus weighing 50 Ib. 
Five-passenger cars were tested with light load only. 
Twenty-five samples of exhaust gas were taken in 
the course of testing each car, both loaded and light. 
All the samples were analysed in duplicate, by two 
different analyses and by means of two different 
sets of apparatus. 

The tests brought out that the average percentage 
of carbon monoxide for each class of vehicles varied 
between 5 per cent. as a minimum and 9 per cent. as 
a maximum, except in the heavy lorry class, with 
which the variation was found to be between 4 pei 
cent. minimum and 8 per cent. maximum—the range 
of variation remaining the same. The larger per 
centages tend to be produced when the engine is 
racing, idling, or running on light load on low gear 
at 3 miles ‘per hour. The relative quantity of carbon 
monoxide generated depends upon the fuel consump- 
tion. A study of all the tests made revealed the fact 
that the variation in exhaust gas composition due to 
carburetter adjustment was far greater than for any 
other factor. It is believed that most carburetters 
are set to give good results under winter conditions, 
and are then left unchanged for summer use, thus 
tending to produce a still richer mixture when the 
weather gets warmer. The Bureau of Mines has 
computed that, because of that practice, the com- 
bustible gas in the average automobile exhaust from 
1 gallon of petrol contains nearly 30 per cent. of the 
total heat in the original fuel. Careful carburetter 
adjustment would, therefore, be able to effect a vory 
substantial saving, and, in the case of vehicular 
tunnels, greatly modify the ventilation problem. 

The tests at Pittsburg disclosed a graver outlook 
than had been anticipated by the tunnel engineers. 


jand it became evident that the blower system would 


have to be able to handle alarger volume uf trouble- 
some gas than was originally estimated. Inasmuch, 
moreover, as the atmosphere in the tunnel will be 
‘considerably warmer than the outside air in winter, 
“the results of the summer tests at Pittsburg have been 
accepted as more nearly approximating the average 
conditions in the tunnel for the entire twelve months. 
Should the tunnel atmosphere become unduly heated 
by the exhaust gases during the hot season it is con- 
‘sidered more than likely that even higher quantities 
‘6f carbon monoxide will be produced in the tubes 
‘than were obtained when the summer tests were 
‘carried out. 

' "These rather discouraging revelations were, happily. 
largely offset by the second division of the researches 
‘the physiological tests which were conducted at Yale 
University, New Haven, Connecticut, under the 
fsipervision of Dr. Yandell Henderson, acting con- 
‘jointly for the Bureau of Mines and the Tunnel Com- 
mission. The inquiries at Yale were twofold. The 
first group entbraced physiological experiments made 





successively upon individual human subjects in 
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sealed compartment having a capacity of 226 cubic } tunnel itself. To this end, through the collaboration 
feet of air. Into this chamber. were: introduced | of the Bureau of Mines, arrangements were made with 
varying measured amounts of pure carbon monoxide. | the University of Illinois to carry out a series of 
The gas was made by dropping formic acid into | researches at its engineering experiment station in 
strong sulphuric acid and distilling, by gentle heat,| Urbana. This work was supervised by Professor 
into a large bottle filled with water, which the gas | A. C. Willard, of the University staff. The special 
displaced. An electric fan was installed inside the | plant,provided for the purpose consisted of a half-size 
compartment to effect the immediate and complete | experimental air duct 300ft. long, at one end of which 
mixing of the gas with the contained free air. The | was placed an electrically driven blower having a 


second group of tests was carried out in a special rated capacity of 105,000 cubic feet of air per minute 


building, erected for the p , having a capacity 


| at a pressure of 7in. The duct was surmounted by 


of about 12,000 cubic feet of air, and therefore clogely | three commodious reading stations in which were set 


approximating to the volume of a section of the 
vehicular tunnel which will contain one car when the 
traffic is active. Within this room or space was placed 
a Ford car, and by suitable apparatus all or any of 
the exhaust gas could be discharged into the chamber 
and its volume read by @ meter provided for that 
purpose. Groups of a dozen er more persons at a 
time sat or moved about inside this building for 
periods of one hour, ; 
Without going into details, it may be said that the 





| up gauges for registering at low, intermediate, and 
high pressures the air issuing from the rectangular 
etree at intervals along both sides of the duct. 
ports represented the passages by which fresh 
| air would travel from the duct into the open space of 
| the driveway of each of the vehicular tubes. 
The researches at Urbana were designed to solve, 
if possible, the three following problems :—First, the 
}determination of the coefficient of friction of air 
flowing in concrete ducts such as were contemplated 


different tests included examinations of the blood for the vehicular tunnel; secondly, the verification 
before, during, and after inhaling the vitiated air’as | of formule used in computing the power required to 
well as observations covering other physiological and move air through a duct from which the air would 
physical manifestations. Apart from a single reaction, | be drawn off or allowed to escape at specified intervals ; 





| bers. The service performed by these chambers is to 
straighten out the air flow and to effect a wide dis- 
persion of the stream so that it will not be concen- 
| trated at any. point either on the roadway or above 
| that floor. The best type of chamber for this purpose 
| was not established until after twenty-five different 
| models were tested. The aim was to ensure not only 
| a large area of distribution, but to make certain that 
the outflowing air should be carried quite to the 
middle of the driveway. The accepted model achieved 
| these results while occasioning the least practicable 
frictional resistance. 

The eoncluding inquiries at Urbana had to do with 
studies of bend models which simulated the connec- 
tions that will have to be formed at the four ventilating 

|shafts where the two tunnel tubes join these struc- 
‘tures. At those points the air streams, whether 
inbound or outbound, will make two turns each of 
90 deg. Because of the designed magnitude of these 
bends, it was realised that the frictional resistance 
was likely to be high ; and to overcome this meant 
| the expenditure of power that would prove costly 
| in the course of a year. The matter was dealt with 
| by imtroducing a vane or partition so placed in the 
| duet as to divide it into two passages, the radius 
|of this diaphragm agreeing closely with that pre- 


carbon monoxide is a physiologically inert and non- | and, thirdly, the establishment of the power losses | seribed by the law just mentioned. The result of this 


poisonous substanee. This reaction is its-combina- 
tion with hemoglobin, the red colouring matter and 
oxygen-earrying element of the blood. To whatever 
extent hemoglobin is so combined the blood is ren- 


in bends, of flues, ducts, or airways. The funda- 
mental purpose was to discover how it would be 
practicable to assure a uniform distribution of air 
throughout every section of each tunnel tube and to 


dered incapable, until the carbon monoxide is again aceemplish this with the least expenditure of energy. 


displaced, of transporting oxygen from the lungs 
to the tissues and organs of the body. 
The standards which it was set out to establish 
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Regarding the coefficient of friction as determined 
by the tests at Urbana, this factor was actually found 
to be only about half of that usually stated in the 
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were those that would afford not only absolute safety 
to men, women and children, including invalids and 
the aged, but also complete freedom from any trace 
of discomfort in the cases of healthy and vigorous 
adults exposed for periods of from 45 to 60 minutes. 
Data were obtained from_thirty-nine experiments 
upon persons placed within the small chamber. Not 
one of the subjects felt any trace of headache after 
breathing for an hour air containing 4 parts of carbon 
monoxide or less. With 6 parts the effect, if any, was 
usually very slight. With 8 parts there was decided 
discomfort for some hours, 
enough to interfere with efficient work in the labora- 
tory or at the desk. After an hour, in 10 parts, even 
an unusually resistant subject was rather miserable 


and averse to work for five or six hours, and the | 
effects could still be recognised at the end of twelve | 
hours. In view of these findings it was deemed | 


possible to increase from 3 parts to 4 parts the amount 
of carbon monoxide which might be permitted in the 
air of the vehicular tunnel—or, in other words, to 
reduce proportionately the quantity of fresh air 
which would have to be forced into the tubes within 
a given interval to provide a thoroughly safe breath- 
able atmosphere. Even so, the volume of air 
prospectively needed was greater than at first esti- 
mated, and it was plain that operative costs could be 
held down only by forming the distributive system 
so that frictional resistances would be smaller than 
those in general practice. 

ing to the fact that the commonly accepted 
formule were the outcome of rather small-scale 
laboratory experiments, and some of them decidedly 
empirical, it was determined that the desired informa- 
tion could only be obtained by conducting tests on an 
unprecedented scale, which would approximate 
more nearly the proportions of the features of the 
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Direction of Traffic 


| interposed partition was to cause a speeding up of 
the two air streams, thus cutting down the frictional 
resistance and noticeably decreasing eddy currents. 
The approved model for the bend, which was built 
full size, cut down the power loss by quite 25 per cent. 
The net outcome of all of the investigations up to this 
point made it clear that the originally projected 
blower equipment would be fully large enough to 
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manuals. This difference is explained as the conse- 


quence of the experimental errors introduced pre- | 


viously by reason of the small scale upon which inves- 
tigations were made. To appreciate the results of 
the second phase of the work at Urbana, it should be 
borne in mind that the experimental duct was, in 
effect, akin to a perforated pipe having a blower at 
one end and sealed at the other. The question was, 
What power would be required to furnish at all of the 
openings sufficient air to effect a satisfactory dilution 
of the exhaust gases coming from a succession of 
internal combustion engines ? The belief primarily 
| prevailed that there would be difficulty in obtaining 
an ample discharge of air at the remoter portions of 
the duct unless the velocities were undesirably high 
at the ports nearer or near the fans. At least it was 
thought, according to prevailing theory, that the 
outlets farthest from the blower would have to be 
largest because of the reduced volume of air arriving 
there and available for distribution. Actually, the tests 
showed that when, air was blown into the duct a back 
pressure was built up at the more distant part of the 
conduit, and this made it necessary, for a given effect, 
to reduce the size of the ports in that portion so that 
the openings Were actually smaller than those of the 
| middle section of the conduit. In other words, the 
middle section was the portion of the system which 
really determined what the initial pressure should be 
|at the blower. The engineers now know how the 
| port shutters of the actual tunnel should be adjusted 
to meet varying conditions of traffic in the years to 
come in order to keep the proportion of carbon 
monoxide at all times and everywhere within the 
length of the tubes down to 4 parts.of this gas in 
10,000 parts of air. 
The incoming fresh air will reach the roadway 
from the duct after passing through expansion cham- 
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FIG. 2—ARRANGEMENT OF EXPERIMENTAL TUNNEL IN BRUCETON MINE 


meet the maximum requirements for ventilation 
when the twin tubes were operating to capacity years 
hence, and this desite the fact that motor vehicles 
would be generating a considerably greater measure 
of troublesome exhaust gases than had at first been 
estimated. There still remained one question for 
solution, i.e., whether the fresh-air flow should be 
upward from ducts below the roadways or downward 
from conduits located overhead. 

In his report for 1920, Chief Engineer Holland made 
this statement : *‘ The question of the proper location 
of the fresh air and exhaust ducts has been given 
consideration. The gases from motor vehicles are 
exhausted near the roadway level so that the location 
of the exhaust duct below the roadway would appear 
to have the advantage of removing the gases without 
their diffusion through the entire tunnel section. The 
final arrangement of the fresh air and the exhaust 
ducts will depend upon further investigation and may 
require detailed experiments to be performed in a 
model tunnel section.” In the end, a still more con- 
clusive course was pursued in dealing with this 
problem. The practical answers sought were obtained 
through the use of a special tunnel constructed in the 
experimental coal ming of the United States Bureau of 
Mines at Bruceton, Pennsylvania, a short distance 
outside of Pittsburg. 

Within the coal seam was formed an approximately 
elliptical driveway—see Fig. 2—having an axial 
length of 400ft., situated 130ft. below the surface 
of the ground and 1050ft. in from the mine's pit 
mouth. When finished, after the emplacement of a 
reinforced concrete lining, a timber roadway and a 
plank ceiling, there remained a rectangular space, 
representing a tunnel section 9ft. wide and 7}ft. high. 
Above the ceiling of this tunnel was an air duct 5ft. 
high, and below the floor there was another duct 
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4ft. high. Either duct could be used for introducing 

fresh air or for withdrawing the contaminated air The Motor Car Shows. 
resulting from the operation of one or more automo- No. IV.* road is that known as the G.W.K., in which two plain 
biles of the smaller five-passenger type. ‘ : ee dises take the place of a gear-box and clutch. The 

The tunnel was completely equipped with sensitive RECENT public tests of a light friction-driven car | chief drawback to this car has hitherto been the 
apparatus for measuring the temperature, the , have revived interest amongst motorists in a form of | formation of flats on the discs caused by wear, and it 
humidity, the quantity, the velocity, and the pressure transmission that has not hitherto met with a ready | is that drawback which tho makers now claim to have 
of the air in various parts of the structure. The 
number of cars driven at any one time ranged from 
one to eight, and the speed was uniformly 10 miles an 
hour. At eight stations, arranged 5ft. apart, on one 
of the tangents of the tunnel, were installed groups 
of eight stationary sampling tubes, and each of these 
was connected to a central sampling station so that 
the accumulated air could be drawn there by a pump. 
On each car were carried three sampling bottles, one 
on the top of the vehicle, one at the driver's feet, and 
another midway between these points. It took from 
15 minutes to half an hour the fill these sampling 
vessels. 

(The motor vehicles were also equipped with 
exhaust gas sampling apparatus and fuel measuring 
facilities, thus affording means by which to verify "tq ; 
the findings of the previous road tests at Pittsburg. fe tiers so 
Finally, there were sampling tubes put in the exhaust “ aetna TF 
duct at one station, and this permitted the investi- — 
gators to determine continuously the composition 
of the air as it left the tunnel. This served as a check 
on other readings. 

All told, there were seventeen demonstration runs, 
during which fresh air was supplied upward from the 
lower duct eleven times and fed downward from the FIG. 26—CHASSIS OF 14H.P. WOLSELEY CAR 
upper duct on six occasions ; and during these tests | 
oa peg — ares ge rr eae ~. | acceptance. In the early days of the motor car; overcome. The driving disc is connected by a shaft 

Ee ee ne ae eae | movement the change speed gear-box was generally | to and revolves with the engine crank shaft. The other 
some of the vehicles smoked badly, the movement of regarded as being in the nature of a stop-gap—some- | driven disc is mounted at right angles so as to be 
this exhaust was plainly visible, and helped to give S ees S S 
ocular evidence of the greater advantage of upward 
ventilation. 

The doctors who were in charge of the physiological 
examinations agreed that the absorption of carbon 
monoxide by the blood was noticeably less with 
upward ventilation than with the downward method, 
the percentage of carbon monoxide in the atmosphere 
being the same under both conditions. With fresh air 
fed from a duct below the roadway, it was found that 
the foul air could be carried quicker to an overhead 
avenue of escape than when the motion was reversed, 
and by this procedure the noxious fumes could be 
swept away before they had a chance to diffuse and 
to pollute the air in the tunnel. The decision, therefore, 
was to ventilate the twin tubes by the upward system. 

The blower arrangement will, it is estimated, 
ensure a complete change of the atmosphere in the 
tubes every minute and a-half; but to operate all 
of the fans at a time of maximum tunnel service will 
necessitate the expenditure of 6500 horse-power con- 
tinuously. Air is to be supplied at the rate of 225 
cubic feet per minute per foot of tunnel on the level 
sections ; at the rate of 293 cubic feet per minute per 
linear foot of tube on the up gradients; while the FIG. 27--PLAN OF 14H.P. WOLSELEY CHASSIS 
fresh air supply on down gradients will be at the rate ; : 
of 125 cubic feet per minute per foot. These quan- 


G.W.K. 
Perhaps the most popular friction-driven car on the 
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tities will, it is antieipated, suffice to keep the atmo- thing that would not survive the test of time—and | rotated by the former, and in turn causes the road 
sphere at all points in the twin tubes in a condition generally inefficient. Yet the gear-box remains prac- wheels to revolve. The two discs are kept in contact 
of not more than 4 parts of carbon monoxide in 10,000 tically unaltered in general principles from that of | by means of a spring, and by moving the driven disc 
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FIG. 28—ENGINE OF 1¢+H5.P. WOILSELEY CAR 


parts of air. The whole series of tests has cost the | twenty years ago, thanks chiefly to the splendid , to and from the centre of the driving disc the gear 
two States concerned a total of 83,000 dols.—say, | materials and vastly improved workmanship which | ratio is changed. The nearer the driven disc 
£16,600—but the data which have been obtained | are put into it. Many attempts have been made to | approaches the centre of the driving disc the lower 
should prove to be of very considerable value to | eliminate it by means of disc transmission, but with | the gear and vice versd, and the direction of movement 
the engineering profession at large. | little success. | of the car depends upon whichever side of the centre 
| of the driving dise the driven dise comes into contact 
with. The driving disc is of smooth metal, and the 
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driven disc is a wheel with a rim made of rings of non- 
slipping material, such as cork separated by rings of 
aluminium, 

The makers claim that by the use of these rings the 
local heat generated is conducted away, the frictional 
material is reinforced, and its life is much prolonged. 
The position of the driven disc is controlled by a 
gear-change lever working in a quadrant. This lever 
can be set in intermediate positions in addition to the 


The three-speed and reverse 


the scutt 








oo 



































! 
' 
i} 
‘Tee Encinece”™ 
FIG. 29- 
four forward notches provided in the quadrant. By | 


depressing the clutch pedal the driven disc is held 
out of contact with the other and a free-engine position 
is provided. A second auxiliary pedal permits extra 
pressure to be applied to the dises to increase the grip 
when necessary. The makers of the G.W.K. car 
claim that the discs have a very long life—-as much as 
20,000 miles having been exceeded before renewing 
of the frictional surface was needed. The friction 
dises have, of course, to be kept clean and free from 
oil, and for these purposes they are enclosed in a 
casing. 
WOLSELEY. 

Although there is nothing of an epoch-making 
nature about it, the new 14 horse-power Wolseley 
car commends itself to a certain section of the public 
on account of its straightforward and simple design. 
We give herewith several illustrations of this car. 
It is fitted with a new four-cylinder engine—see 
Fig. 28—of 3}in. bore by 5}in. stroke, having a 
capacity of 2578 cc., the R.A.C. rating being 15.8, 
and the normal revolutions 1700 per minute. The 
cylinders are cast in pairs and are mounted on a deep 
aluminium crankcase, in which are housed the bearings 
for the crank shaft. This case is ribbed internally 
and further reinforced by a deep aluminium oil base, 
which makes a very rigid housing for the three-bearing 
crank shaft. Separate chain drives are provided for 
the cam shaft, dynamo and magneto, and lubrication 
is effected by dippers and troughs, together with the 
usual splash system. Oil is supplied to troughs over 
the main bearings by a gear pump, so as to ensure an 
adequate supply of oil being available after the 
engine has been standing for a lengthy period. The 
water circulation is effected by the usual centrifugal 
pump—see Fig. 29. The reciprocating weights are 
reduced to the fullest extent possible by the employ- 
ment of aluminium alloy pistons, and H section alloy 


steel connecting-rods, and the reciprocating masses | 
| be lifted from its jet by a pull knob mounted on the 


are balanced within fine limits. 

The valves, which are arranged side by side, work 
in bushed valve guides and are operated by adjustable 
tappets. The cam shaft has wide-faced cams formed 























WATER CIRCULATING ARRANGEMENTS OF 


power, flexibility and economy in running. The sus- | 


gear-box and the 
worm-driven back axle—see Fig. 30—are ef standard 
Wolseley design, being similar in construction to the 
15 met ng model. The petrol tank is mounted in 

e, and has a capacity of 8 gallons. It sup- 
plies the fuel to a Wolseley patented two-jet car- 
buretter by gravity feed. The induction pipe is pro- 
vided with a hot spot which, in conjunction with the 
automatic carburetter, gives, it is claimed, unequalled 


and under the centre of the rear axle 8in. The mini- 
mum turning circle with standard tires is 37ft. The 
approximate weight of the chassis empty is 15} ewt. 


THE VAUXHALL CAR. 

VAUXHALL cars earned for themselves a very high 
reputation during the war, when they were generally 
used for staff purposes. Since then the firm's good 
name has been maintained, and its products make a 





14-H.P. WOLSELEY CAR 


special appeal to all ardent motorists. The latest 


pension is by quarter elliptic springs, which have | model produced by this firm is a 23-60 horse-power 


proved successful during the 
horse-power model. 


t season on the 15 
All the 1923 Wolseley models 


| car with four cylinders 95mm. bore and 140 mm. 
stroke, the R.A.C. rating being 22.4 horse-power. 


are fitted with the 8.U. two-jet carburetter—see | The engine differs from its predecessors in that it 


Fig. 31. This carburetter embodies a movable needle | has overhead valves operated by a push rod. 


working in a jet. The movement of the needle is con- 
trolled by the suction developed in the inlet pipe. 


It has 
| also a detachable cylinder head. The makers claim 
that with the new overhead valves the engine develops 


The movement of the floating piston to which the | greater power at high speeds with the same com- 
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FIG, 31—THE 5&.U. 


needle is fixed also varies the quantity of air passing 


| the jet, thus keeping the mixture strength constant 


at all engine speeds. In order that the mixture may 
be slightly enriched, either for starting or for full 
throttle opening, a second jet O is provided; the 
second, or auxiliary, jet is normally kept closed by 
means of a tapered needle ; this needle, however, can 


instrument board for starting purposes. It is also 
arranged to come into action at full throttle opening 
by means of a cam fixed to the throttle lever. 
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FIG. 30—-BACK AXLE OF 


integral with it and of a contour designed to provide 
& minimum deceleration so as to avoid excessive 
pressures on the valve mechanism. A fabric-lined 
cone clutch is employed. It has a light pressed steel 
centre to reduce the momentum, and is so 


engagement 

the thrust when the pedal is engaged. The clutch 
Spigot runs in roller bearings, so as to prevent 
lubrication troubles at this point. 








14-H.P. WOLSELEY CAR 


Two independent fabric-lined brakes are fitted 
to the car. They are of the internal enclosed double- 
acting shoe type, operating inside drums, attached to 
the rear road wheels, and are equalised to both sides 
of the car and actuated by a pedal and hand lever 
respectively. The control of the engine is by means 
of a single throttle independently controlled by a 
— and finger lever. The throttle and ignition 

are mounted on the steering wheel. The mini- 
mum road clearance under the sprung parts is 84in., 





TWO-JET 





Swarr %. 


CARBURETTER 


pression ratio——4.2 to l—-and the same cam profile. 
At slow speed the torque is also said to be much 
higher than with the side-by-side valve arrangement. 
Stainless steel valves with seatings at an angle of 
30 deg. are used. The overhead valve gear is made 
accessible by a lid held down on the valve rocker 
cover by studs in the head. The pistons are of cast 
iron, and the crank shaft has five bearings. The 
engine is fitted with the Lanchester harmonic 
balancer, the purpose of which is to balance the 
secondary out-of-balance force always found in four- 
| cylinder engines. This balancer comprises means 
| whereby the out-of-balance force can be balanced 
| by the vertical component of the centrifugal force of 
| @ mass rotating excentrically at twice the crank shaft 
speed. The balancing device is driven by a large 
bronze helical gear wheel secured to the crank 
| shaft. The engine is provided with a magneto which 
is carried on a bracket spigoted into the bore of the 
rear ball race housing. A Renold chain forms a trian- 
| gular drive to the cam and magneto shafts. A spring 
coupling with laminated springs is used for the mag- 
neto drive. The engine has a combined fan and 
water pump and a thermostatic arrangement for 
maintaining a constant temperature by controlling 
the passage of the water to the radiator. Forced 
lubrication, pressure feed for the fuel, and a multi- 
plate clutch are other features of this new production. 
The final drive is by spiral bevel gearing. 


LUBRICATION. 





Although most motor car users are very much 
concerned regarding the amount of petrol which 
| their engines consume, they frequently overlook 
| another and equally important source of inefficiency, 
namely, faulty lubrication. Early systems of splash 
lubrication, although the simplest of any, leave 
much to be desired scientifically. Modern high- 
efficiency engines require something better. Pressure 
feed to the big ends through the crank shaft is now 
becoming general, and in some cases the connecting- 
rods are provided with ducts or tubes through which 
the oil is forced up to the small ends. The cam shaft 
and timing gears are also similarly treated, while 
dippers on the connecting-rod ends also serve to 





splash the oil contained in troughs on to the cylinder 
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walls. Recently much has been heard of a lubricant 
with a fancy name, which is introduced into the petrol 
tank and is fed with the fuel into the combustion 
chamber with, it is claimed, remarkable results. 
Such a method has, of course, been in use all along 
with motor cycle engines, and there is possibly some- 
thing in the idea if the motorist is prepared to pay 
the cost. There is also an engine on the market— 
the ‘‘Bradshaw’’—in which oil is being used 
instead of water to cool the cylinders. In most motor 
car engines provision is made nowadays for filtering 
the oil, but not much attention has been paid to the 
necessity for maintaining the lubricant at the tem- 
perature necessary to bring out its best lubricating 
quality. This is a direction in which most petrol 
engines might be considerably improved. 








Institution of Mechanical Engineers 


ELECTRIC LOCOMOTIVES. 


TxeE Institution of Mechanical Engineers met on 
Friday evening, the 17th inst., to continue the dis- 
cussion of the paper on “ Electric Locomotives,” 
presented at the Paris summer meeting by Sir Vincent 
L. Raven. The President, Dr. H. S. Hele-Shaw, 
took the chair, and announced that the Council had 
decided to offer an honorary membership of the 
Institution to the Duke of York in appreciation of 
his deep interest in the welfare of the younger and 
poorer among engineering apprentices. The proposed 
alterations to the by-laws, which make the subscrip- 
tion the same for overseas members as it is for those 
residing at home, and which, the President said, 
will add about £1000 a year to the income of the 
Institution, were then put to the meeting and carried 
unanimously. 

Sir Vincent Raven, North-Eastern Railway, in 
presenting his paper, which we reprinted in our issues 
of June 16th and 22nd, pointed out that, although 
the steam locomotive first came into being in England, 
we had not been so much to the front in the develop- 
ment of the electric locomotive. It was, instead, 
first tried abroad, a fact which might possibly be 
accounted for by the ease with which we, in this 
country, got our coal, and thus preferred to burn it 
under the locomotive boilers than in power stations. 
There were, nevertheless, indications that a change 
would have to be made, and that we would be foreed 
to adopt electric traction more extensively. Tt was 
only natural that we should take the utmost advan- 
tage of the experience gained abroad, and the North- 
Eastern, which was the first railway to take up 
electrification from the locomotive standpoint, had 
endeavoured to standardise several types of loco- 
motives, based on the wide variety of designs already 
tried. It was not, however, wise to standardise too 
rigidly. 

There were several requirements. which should be 
borne in mind in choosing an electric locomotive, the 
first of which was simplicity. Then came the question 
of accessibility to those parts of the machine most 
likely to require attention, and finally there was the 
service the engine would have to perform. Thus 
quite distinct types would be needed for shunting, 
goods traffic, and passenger service. The class of 
locomotive Sir Vincent recommended for shunting 
was the double-bogie type used on the Quayside 
branch of his railway, which, incidentally, was the 
first electric locomotive he put in service. For goods 
traffic a modified form of double-bogie engine was, 
again, most satisfactory, as it permitted a disabled 
bogie to be removed for overhaul, while another 
spare bogie was put in its place, and the engine thus 
kept in commission. The conditions of passenger 
service were more difficult to meet, but he believed 
that the North-Eastern Railway had evolved a 
locomotive which would satisfy their requirements. 
It had not yet been possible to test the full capabilities 
of this engine as a sufficient length of main line was 
not yet equipped for electric traction, but he believed 
it could attain a speed of 90 miles per hour, and had 
an efficiency of 81 per cent. It was not, however, 
desirable or necessary to aim at such maximum 
speeds with electric locomotives, as they naturally 
had a better average speed than steam engines. If 
a steam locomotive was driven hard up a bark it 
might arrive at the top with the boiler in such a 
condition that it could not take advantage of follow- 
ing easier grades to make up time. On the other 
hand, an electric locomotive would come to the top 
of the incline as fresh as it started, and could maintain 
a good average speed almost regardless of the 
gradients, a characteristic which was specially 
valuable in goods service as it increased the carrying 
capacity of the railway. 

Sir Vincent then went on to a brief discussion of 
the various means employed to transmit the power 
from the motors to the driving wheels, saying that 
he thought mechanical engineers were all agreed 
that it would be good practice to do away with jack 
shafts and side rods. He advocated the quill system 
adopted on the North-Eastern Railway, and con- 
demned the mounting of the motor directly on the 
driving wheel axle, as it resulted in a low centre of 
gravity, and was very hard on the railway metals.’ 










was, of course, no doubt about the superiority of the 
multiple upit system of traction. 

Lieut.-Colonel F. A. Cortez Leigh, London and 
North-Western Railway, in opening the discussion, 
said that of the two methods of arranging the buffing 
gear mentioned by the author, he preferred that in 
which it was attached directly to the bogie frames, 
specially for heavy work, to that in which the tractive 
effort was transmitted through the bogie centres, 
and the draw gear was attached to the main frames. 
Sir Vincent’s estimation of £103 a year for the running 
expenses of an electric locomotive was, he thought, 
rather too low. The cost per mile run, given by the 
author, viz., 14d., was also low. Colonel Cortez 
Leigh suggested the use of 2000 horse-power loco- 
motives for trains of 700 tons running over routes 
having average gradients and the employment of 
two engines, one pulling and one pushing, rather than 
one larger machine, for handling heavier loads, At 
the same time it would be difficult to find room 
between the frames of the bogie type of locomotive 
for the accommodation of motors capable of develop- 
ing 2000 horse-power. He thought that it would be 
advisable to have two classes of passenger locomo- 
tives, the smaller of which would be used for suburban 
traffic, while the larger should have a draw bar pull 
of from 28,000 Ib. to 30,000 Ib. 

Mr. C. H. Merz, Messrs. Merz and Maclellan, said 
that he thought the problems of standardising electric 
locomotives should be discussed by mechanical 
engineers as the electrical side of the question had 
been thrashed out. The electrical equipment was now 
quite reliable, and if the mechanical engineers told the 
electrical engineers what was required it would be 
provided. The question as to whether electrification 
should be adopted or not was really a commercial 
affair, and was settled by local conditions. Thus 
there were cases in which easy gradients and light 
traffic would not justify the expenditure, but, on the 
other hand, there were railways—the Natal line, for 
instance—on which the traffic was so heavy that 
electrification appeared to be the only means of 
meeting the requirements. Mr. Merz did not think 
that the double bogie arrangement advocated by the 
author would be convenient for single-phase traction 
on goods.service, which was, of course, really more 
important than passenger work. It was, in fact, the 
magnitude of the goods traffic which determined 
whether or not it was worth while adopting electric 
traction. Sir Vincent had hinted that the reason 
why he had adopted the double bogie type of goods 
engine was to make the motors and their gear easily 
accessible for overhaul ; but Mr. Merz thought that 
the arrangement was one of the best testimonials of 
their reliability. Although the motors were tucked 
away under the floor, almost entirely out of sight, 
some of the early engines still had the original wind- 
ings on the motors, while the commutators had hardly 
been touched. He urged the merits of standardisa- 
tion, not only from the standpoint of the traffic 
manager, but also from a manufacturing point of view, 
as it would encourage specialisation on only a few 
sizes of motors and so forth, with the result that 
production costs would be brought down and the 
electric locomotive would cost less than a steam 
engine, which would naturally stimulate the spread 
of electrification. 

Lieut.-Col. E. Kitson Clark, Kitson and Co., 
Limited, agreed with the author in his belief that 
electric traction must be adopted. Public instinct, 
he said, pointed in that direction, while the absence 
of coal, with its dirt and the distraction every time 
the fire was attended to, was greatly in favour of the 
electric locomotive. As regards maintenance, he 
thought that the electric locomotive had an advantage 
over the steam engine in small repairs, but when it 
came to more serious work his experience was that 
the electrical engineer advocated complete scrapping 
and the replacement of the damaged part by a more 
modern machine. It might be economical to do so, 
but it was expensive economy ! He understood that 
one of the advantages ¢laimed by electrical engineers 
for electric traction was the fact that it permitted 
regenerative braking, but it did not seem to be very 
popular. Thus in Leeds on the tramway system 
there was 4 gradient of 1 in 8}, which appeared to be 
well suited for regenerative braking, but he doubted 
if the care to travel down the 
hill fast enough to pump current back into the 
trolley wire. - No doubt this difficulty could be over- 
come, but it would add ‘to the capital cost and the 
amount of equipment carried on the locomotive. 
In this connection Colonel Clark commented on the 
apparent congestion in the cabs of electric locomo- 
tives, which elicited from Sir Vincent Raven the 
remark that he had had as many as a dozen people in 
the cab of the express passenger engine. Colonel 
Clark raised the subject of plate or bar frames, and 
the desirability of making them rigid or somewhat 
flexible, a subject which was discussed by the Institu- 
tion in March last. He appeared to be in favour of 
giving the frames a slight degree of flexibility in 
order to relieve the axle boxes of some of the load 
caused by side movements. With regard to the 
oscillation of locomotives symmetrical longitudinally, 
which was mentioned by the author, he had noticed 
the same effect with tramears, but the trams only 
oscillated badly when the tires had worn, so that 


practice of tramway engineers to turn down wheels 
which had worn to that extent, and to put a sharp 
narrow groove in the corner next to the 2. 
The tram would then run quite smoothly again, 
which seemed to confirm the author's theory that 
the trouble experienced with oscillation in America 
could be accounted for by the arrangement of the 
rails. He made a few remarks about the difficulty 
of getting the reduction gearing of electric motors to 
run quietly, and the great advantage which would 
accrue if the pinions could be made so hard that they 
did not wear out more quickly than the larger gear 
wheels. 

Major H. E. O’Brien, London and North-Western, 
discussing the disadvantages of side rods for coupling 
the driving wheels, said that when Mr. Aspinall was 
with the Lancashire and Yorkshire Railway, they 
had built a side-rod electric locomotive, but it had 
long ago been scrapped. It was, he thought, too 
early to discuss standardisation. The locomotives 
suggested by Sir Vincent Raven were, no doubt, well 
suited for service on the North-Eastern Railway, but 
it did not necessarily follow that they would be 
equally applicable elsewhere. The subject really 
needed more investigation in the light of wider 
experience. For one thing, he thought the author 
had underestimated the draw bar pull needed. Thus 
a six-coupled steam engine gave a draw bar pull, at 
starting, of over 30,000 Ib., and an eight-coupled 
some 36,000 lb. Even then it was often necessary 
to double-head trains. (Sir Vincent suggests that 
30,000 Ib. is the utmost needed, and that 16,000 Ib. 
is sufficient for ordinary requirements.) The horse- 
power, 1800 horse-power, suggested by the author, 
also, was low specially as compared with that generally 
adopted on the Continent. Certainly there were 
no very heavy gradients on the east coast lines, but 
on the North-Western there was the long rise, at 1 in 
150, to Shap, and the fall beyond of 1 in 75, which 
would, he thought, require engines of about 2400 
horse-power.. Major O’Brien asked why the author 
found it necessary to employ so many as six motors 
on his engine. On the North-Western suburban 
system, where the voltage was the same, viz., 1500, 
single motors were used on the full line pressure 
without any trouble, and the commutators had hardly 
been touched so far. The motors and electrical 
equipment were, in fact, so reliable that they were 
now only laid off from service when the tires needed 
turning up. If tires could be got to run 100,000 
miles, he was convinced that the electrical equipment 
would do the same. He thought that in some 
ways the Swiss locomotive, referred to by the author, 
was superior to the type adopted on the North-Eastern 
Railway. The sleeve which surrounded the driving 
axle on the English engines, for instance, made the 
inspection of the axle more difficult, and there was 
always a liability for axles to break. On the other 
hand, the axles of the Swiss locomotives could be 
dropped with a minimum of trouble, and in one of 
them, which had all the gear on the outside, and on 
one side only the axles, &c., were unusually accessible. 
He had travelled on one of the 2000 horse-power 
Swiss locomotives, and found that it ran like a 
Pullman car even when it was travelling at some 70 
miles per hour. 

Mr. J. Dalziel, Midland Railway, said that he 
thought the whole railway world was greatly indebted 
to the North-Eastern Railway for undertaking the 
experimental work which it was carrying out, but 
that the time was not yet ripe for standardisation, 
although as long ago as 1914 the Midland decided on 
adopting the same type of engine, when the time 
came, as that advocated by Sir Vincent Raven. 

Ever since 1908 his railway had been considering 
the merits of electrification, and although the con- 

version of the Derby-Manchester line, for instance, 

would enable the present traffic to be worked by 

115 electric locomotives in the place of 251 steam 

engines, and reduce operating costs from £533,000 
per annum to £294,000, the capital cost, some 2} 

millions, was so great that there would be a loss of 

£3000 per annum at 10 percent. The traffic depart- 

ment was, nevertheless, urging electrification on 

account of its concomitant advantages. Mr. Dalziel 

estimated the cost, at the present time, of a 1500 

horse-power double bogie electric locomotive at 

between £8000 and £9000, but thought the price 

might be brought down, with a greater demand, to 

round about £5000. Hevobjected strongly to the use 

of side rods and jaék shafts as a means of raising 

the centre of gravity of the engine, and pointed out 

that side rods were going out of fashion in Switzer- 

land. The wheel arrangement was very important 

if the engine was to rumsameothly, and Brown, Boveri 

and Co. had found that a leading bogie, with a 

trailing Bissel truck, was good. Another method 

would be to have two bogies, one at each end, and so 

arrange them that the trailing one could have its 

pivot displaced to convert it into a sort of four- 

wheeled castor. 

Mr. R., P. C, Saunderson, Baldwin Locomotive 

Company, agreed, as it was getting late, to send his 

remarks on the paper in writing ; but said that the 

recent. strike in America had demonstrated forcibly 

the reliability of electric traction. Throughout the 

strike period all the electric trains were kept running, _ 
with one exception. In the Cascade Mountains. the 





there was no corner‘ between the flange and tread, 





For heavy local and suburban passenger traffic there 








and they were more or less conical: It was the 


power plant does not provide sufficient power to 
start some of the trains, so a steam locomotive is held 
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in readiness to help push them off. The steam 
engine failed to turn up once, but the driver on the 


electric locomotive offered to try and start the train. | 


The result was that the power plant was blown up ! 
The President announced that a soirée will be held, 

on some date yet to be fixed, at the Imperial College, 

Exhibition-road, Kensington, and the meeting ended. 


simple to obtain a formula that will give the natural | by the damping forces. It is of obvious advantage to be 
| period of vibration of the orrens as a whole. | able to determine a resonance factor without knowledge 
In general, it may be said that for all frequencies which of the damping term. The multiplying factor due to 
are likely to be of practical importance, it is sufficient to | resonance is of the utmost importance. For instance, if 
take into consideration the moment of inertia of the mass | the disturbing torque is + 10 per cent. of the mean torque 
| of the propeller shaft. In very exceptional cases only in a propeller shaft, a multiplying factor of 10 will produce 
the mass of the intermediate and high-speed shafts need | a zero torque, and any further increase will mean a nega- 
be considered, as, unless these are t. or more in length, | tive torque. This would produce tooth separation at each 
their mass does not materially affect the frequency of | vibration, and the range of revolutions over which this 








any of the types of vibration which are likely to coincide 
with forced vibrations in the turbine, gearing or propeller. 

There has been some criticism of the assumption that 
a system including gearing may be regarded as an unbroken 
elastic system. That it is a broken system when at rest 
is obvious, but when transmitting a torque sufficient to 
ensure that the gear teeth are continuously in contact, 








Torsional Oscillations and Marine 
Reduction Gearing.* 


By A. T. THORNE, B.Sc., and J. CALDERWOOD, M.8ec. . 
connection. 


Tue importance of torsional vibrations has recently 
been emphasised by the fact that trouble experienced in 
connection with reduction gearing on board ship has, in 
one or two cases, been attributed to the existence of 
torsional vibrations in the system, and the result has been 
that in some quarters the possible effects of such vibra- 
tions have been exaggerated. The authors have been 
engaged on an investigation of the problem during the 
past two years which has been directed towards obtaining 
confirmation or otherwise by direct observation of the 


| periodic disturbing force, forced vibrations will be set up 
of a frequency equal to the frequency of the disturbing 
force. In the system we are considering, such disturbing 
| forces may be due to external causes, of which the most 
prominent is the variation in propeller resistance, or may 
be due to what may be called “ internal causes,” such as 
slight lack of balance in any of the rotating masses of the 
system. When a forced vibration is impressed on the 


CASE '0" 


such tooth contact is undoubtedly equivalent to a rigid | 


If an elastic system is subject to the action of any | 


TORQUE VARIATION ON MOORINGS 


happened would become what has been called “‘ an un- 
| workable range,” as it is obvious that a system including 
| gearing could not run satisfactorily for any period under 

such conditions. It is obviously of great importance to 
| determine the resonance factor at the critical speed, thus 
| enabling the actual resonance curve to be obtained, which, 
| combined with a knowledge of the magnitude of the dis- 
turbing torque, enables the unworkable ranges, if any, 
to be determined. 

In a system including gearing it is necessary that con- 
sideration be given to the positions of nodes, as a dangerous 
condition may occur if the node falls in either train of gears. 
This would imply a uniform angular velocity of these gears, 
and any’ slight periodic irregularity in the teeth—-whose 
frequency corresponded to the frequency at which the 
node fell in the gears—would produce a very heavy stress. 
These stresses become much greater if the system is so 
arranged that one of the nodes occurs in a gear wheel at 


system, the character of the vibration set up will depend | a natural vibration frequency. 
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calculated natural frequencies and determining, if possible, | upon the point in’ the system at which the disturbing 
the magnitude and character of the vibrations actually | force is applied. Nodes will occur in positions such that 
experienced. | the natural frequencies of the free ends of the system 
_Any elasticsystem will, in general, have a fundamental about those nodes—each free end being regarded as a 
vibration involving only one node, and higher frequencies, | fixed free sy 
involving @ multiplicity of nodes, will occur up to an | frequency of the impressed forced vibration. If the dis- 
unlimited number. Ample published information is | turbing force is due to either of the causes mentioned 
available on the general ae, of oscillations, but little | above, this frequency will be directly proportional to the 
of it is in a form that is readily applicable to the caleula- | revolutions per minute of the propeller shaft, and conse- 
tion of the natural frequencies of vibration of a complex | quently as the revolutions per minute rise the frequency 
elastic system. Eventually, the authors found that the | of the forced vibration will increase. As this frequency 
easiest method of solution of the problem was based on | increases, the nodes will move outwards towards the free 
the following fundamental equation :-— ends of the system, and additional intermediate nodes 
I = the moment of inertia of a mass about the | will occur. 

centre of the shaft to which it is attached. | The amplitude of the forced vibration produced by any 

K = 2-7 x frequency of vibguti | disturbing force in a given system depends primarily on 
maximum torque | the magnitude of the disturbing force and the ratio which 

& vibration of two | the frequency of this disturbing force bears to the natural 

| frequencies of the system. As the frequency of the dis- 
| turbing force approaches a natural frequency of the 
— | system, the phenomenon of resonance occurs, resulting 
Cc | in en increase of the amplitude of the vibration. When 
By the progressive application of the above equation | the two frequencies coincide, the amplitude of vibration 
to consecutive sections of @ system containing a number | would become infinite but for the damping influences 
of masses connected by flexible shafts, it is comparatively | qpereting. such as the internal friction of the shaft, &c. 
r Ses Sere with the amplitude, so that | 

* North-East Const Institution of Engineers and Shipbuilders. | instead of an infinite vibration at the resonance point, we 
—Abstract | only get an amplitude such that the applied force is balanced 


F on the mass when it 

18 amplitude = K*I. 
torsional rigidity shaft. 

Then angle of twist in the shaft = Kl 





stem fixed at) the node—are equal to the | 


| mount the torsionmeters, which were of the 


Opportunities have now occurred for making™ actual 
observations on five single-screw vessels, and three twin- 
screw vessels, all fitted with geared turbine instellations ; 
but details are given only of two twin-screw and two single- 
screw vessels. In all cases an endeavour has been made 
to obtain by direct reading the variation in torque with 
different positions of the propeller blade. The first step 
taken was the adoption of Messrs. Parsons’ proposal to 
opkinson- 
Thring type, on a support, enabling them to be moved 
circumferentially round the shaft, amount of move- 
ment Ss to obtain readings in all positions of a 

, even with a three-bladed propeller. Owing 
to construction of the torsionmeter, two sets of readings 
are obtained by this method, the interval between the two 
being approximately 150 deg. 

The taking of a set of readings from the torsionmeter 
occupied a considerable length of time, and it was found 
impossible to obtain during a trial trip curves at any con- 
siderable number of speeds. To overcome this difficulty, 
@ vibration meter was i which drew a curve of 
the vibration of the shaft over a period of one revolu- 
tion. instrument is similar to those which, we under- 
stand, are used by other firms. A comparatively heavy 
fly-wheel is mounted on ball bearings on a short length of 
shaft, and a very light aluminium pulley is similarly 
mounted on the same shaft. The pulley drives the fly- 
wheel through a light spring, and is itself driven by a belt 
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off the main shafting. The pulley is so light that it follows 
exactly the movements of the main shaft, while the inertia 
of the fly-wheel is such that the slight variations of impulse 
transmitted through the spring are insufficient to disturb 
its uniform angular velocity. Vibrations of the shaft are 
thus reproduced by a relative movement of the pulley and 
fiy-wheel. This a Sat movement is transmitted through 
a lever carrying a pencil which draws a circular diagram. 
The pencil lever was arranged to give various magnifica- 
tions of the vibration so that a wide range of amplitudes 
of vibration could be measured. It was found with the 
big magnification required for small vibrations that cil 
friction was so great as to interfere seriously with the 
accuracy of the readings taken, and an electrical method 
of recording, designed by Mr. J. C. Arthur, was used. The 
~urve of vibration in this method was drawn by the per 
foration of the diagram paper by a series of sparks passing 
from a sharp point on the pencil arm to an insulated plate 
behind the paper. 

The diagrams drawn by the vibration meter show the 
vibrations at one position of the shaft, from which a curve 
of torque variation can be drawn hy dividing the curve 
obtained into its constituent vibrations and calculating 
the torque variation of each of these components from the 
position of its node. 

Case A.—-This was a twin-screw vessel, 450ft. p.p. in 
length, with a block coefficient of about 0.66. The 
machinery consisted of double-reduction geared turbines 
developing about 8000 shaft horse-power at 130 revolu- 
tions per minute. The s of the vessel under these 
conditions was about 17 knots. The propellers were of 
the built type, eaeh having four manganese bronze blades. 

In this case, the natural frequency of the system corre- 
sponded to the vibration arising at a propeller speed of 
45 revolutions per minute, with a four per revolution 
vibration. The amplitude of vibration was so small that 
accurate curves could not be obtained from torsionmeter 
readings. Curves were, however, obtained by the aid of 
the vibration meter, but while the amplitude of the four 
per revolution frequency could be obtained from these 
curves, it was impossible to separate any of the other com- 
ponents of the vibration. Fig. 1 is a curve taken at 
110 revolutions per minute corrected for the resonance 
factor of the four per revolution vibration’; an amplitude 
varying between 8 and 12 per cent. is shown by this curve. 
The unequal heights of the four waves indicate the presence 
of another vibration of slightly different frequency, 
probably arising in the gearing. Fig. 2 is a curve takon 
at 69 revolutions per minute corrected for resonance, and 
shows the same characteristics and almost the same 
amplitude. 

Case B.—This was a twin-screw vessel of 465ft. p-.p., 
with a block coefficient of about 0.73. The machinery 
consisted of double reduction geared turbines and a power 
of about 4300 shaft horse-power was developed ‘at &6 
revolutions per minute, the speed of the vessel under these 
conditions being about 13} knots. The propellers were of 
the built type, each having three manganese-bronze 
blades. In this case, torsionmeter readings were unfor- 
tunately only obtained over a comparatively small angle, 
and as the vibration meter had not then been constructed, 
no very complete records were obtainable. Fig. 3 gives 
the curve corrected for resonance, and indicates a three 
per revolution vibration of an amplitude of 9 per cent. 
with a slight indication of a six per revolution vibration 
whose amplitude is too small for definite measurement. 

Case C.—This was a single-screw oil tanker with 
machinery aft, the length being 440ft, p.p. The machinery 
consisted of double reduction geared turbines and a three- 
bladed propeller of the built type was fitted. The power 
developed was about 3100 shaft horse-power at about 
75 revolutions per minute, the speed being about 11} knots. 

In the case of this vessel, the first natural frequency of 
the system corresponded to revolutions of only some 10 per 
cent. below full-power revolutions with a four-bladed 
propeller. Under these circumstances the shaft diameter 
was increased and a three-bladed propeller fitted to remove 
the natural period further from the running revolutions. 

Curves were plotted from readings taken with the tips 
of the propeller blades just immersed. The torsionmeter 
scale hox was moved 5.8 deg. after each reading, a total 
angle of 94.5 deg. being possible. The readings from one 
mirror of the torsionmeter were separated from those of 
the other mirror by 153 deg. The corrected torsionmeter 
readings were plotted on a base of propeller angle, a blade 
being vertical on top at 0, 120, 240 and 360 deg. 

The torsional vibrations caused by periodic torque 
variations will be due to the change in resistance caused 
by the passage of a blade through the upper portion of the 
aperture, and to a greater or less extent by the passage of a 
biade through the lower half of the aperture, considerable 
difference of opinion having been expressed as to the 
relative importance of the latter variation. If the former 
only is of importance, this will result in the principal 
vibration having a frequency of three times the revolu- 
tions; if both impulses—due to the top and bottom 
passage—are approximately equal, the resulting vibration 
will have a frequency six times the revolutions. These 
correspond to torque variations with periods of 120 deg. 
and 60 deg. of propeller angle respectively 

In the curve shown in Fig. 4 the points obtained from 
the mean values of readings are joined by a curve drawn 
in full line, and the shape of the curve between 167 deg. 
and 280 deg. and between 14 deg. and 73 deg. is assumed 
and shown by a dotted line. 

The resulting curve is evidently composed of a 60 deg. 
period vibration superposed on another. vibration with a 
period of 120 deg. The two vibrations are assumed to 
follow approximately a sine law, and on this assumption 
the 120 deg. period vibration is shown in chain dotted line. 
The amplitude of the two vibrations can now be obtained, 
and dividing these amplitudes by their resoriance factors, 
values of the torque variation at the propeller are obtained, 
these being 9.5 per cent. for the 120 deg. period vibration 
and 1] per cent. for the 60 deg. period vibration. 

The 120 deg. period vibration being below the critical 
speed, has a maximum value of shaft torque at the same 
time as the propeller resistance torque is a maximum, but 
the 60 deg. period vibration is above its critical speed, and 
therefore there is & maximum torque in the shaft wlren the 
resistance torque at the propeller is a minimum. 

Case D.—This was a ship similar to that from which 
Case C results were obtained, but’ was fitted with a four- 
bladed propeller 18ft, 6in. diameter, and a somewhat 











different arrangement of machinery. Owing to the fitting 
of a four-bladed propeller, the critical frequency of the 
system again fell dangerously near to the maximum 
revolutions per minute, and the shafting diameter was 
further increased in order to increase the critical frequency 
well above the maximum revolution per minute. This 
brought the single node critical frequency up to 6.9 per 
second, corresponding to a critical revolution speed of 
about 51.5 for an 8 per revolution vibration frequency 
and 103 revolutions per minute for a 4 per revolution 
frequency. Readings were taken with the vibration meter, 
with a propeller immersion of about 60 per cent., on 
the moorings trial of this vessel. The shaft was running 
at 45 revolutions per minute, i.e., 0.875 of the 8 per revolu- 
tion vibration critical speed and 0.437 of the 4 per 
revolution vibration critical speed, the multiplying factors 
being 4 and 1.24 respectively. 

The actual uncorrected curve obtained from the vibra- 
tion meter is shown in Fig. 5. As will be noted, it shows 
a distinct 8 per revolution frequency of varying ampli- 
tude, no other frequency being at first apparent. On 

i the curve, it was found that the variation in 
pm was due to the presence of a 4 per revolution 
frequency and of a 6.7 per revolution frequency. The 
latter will be considered later. 

A combined curve of the 4 and 8 per revolution com- 
ponents is shown at B—Fig. 5—-corrected for resonance. 
An amplitude of 30 per cent. is indicated. 

The curve shown at A—Fig. 6—is from a set of torsion- 
meter readings taken with the propeller blade tips 
immersed 7ft. The curve is corrected for resonance, and 
consists of :—l per revolution frequency of amplitude, 
13.7; 2 per revolution frequency of amplitude, 3.7 ; 
4 per revolution frequency of amplitude, 10.5. 

The shape of the uncorrected curve indicated an 8 per 
revolution frequency, but the amplitude was so small 
that it could not be measured, and after correction by its 
multiplying factor, would not amount to more than 
about 0.5 per cent. 

In vibration meter curves taken at about the critical 
speed of the 8 per revolution vibration, an amplitude of 
about 9 per cent. was apparent. This indicates that in 
this ship a maximum value of the multiplying factor of 
about 20 might be expected which agrees with the result 
obtained from Case C. 

The curve B—Fig. 6—was taken when the propeller 
was immersed 90 per cent., the revolution speed being 
54.5. The same components are apparent as in curve A, 
but the amplitudes are considerably different, being as 
follows :—1 per revolution vibration, 9.7 per cent.; 
2 per revolution vibration, 3.2 per cent.; 4 per revolution 
vibration, 7.2 per cent.; 8 per revolution vibration, 
0.7 per cent. 

The value of the 8 per revolution vibration is on!y 
approximate, as it is so near to its critical speed that 
damping has a considerable effect on the multiplying 
factor. The figure of 0.7 per cent. given above is cal- 
culated on the assumption of a maximum multiplying 
factor of 20 at the resonance point, this giving a factor 
of 6.5 at the speed of 54.5 revolutions per minute. It 
must again be remembered that the possibility of so large 
a multiplying factor as 20 is due to the altogether abnormal! 
circumstances existing in this vessel. 

The 1 per revolution frequency is assumed, in drawing 
the above curves, to be due to the propeller. It is possible 
that it may have arisen in the low-speed gear wheel, 
but in view of its magnitude this is unlikely. 

In all vibration meter diagrams on this ship there occur 
vibrations of a frequency of 6.72 per revolution of the 
propeller shaft. This was the first case in which a vibra- 
tion of a frequency other than an integral multiple of the 
propeller shaft revolutions was definitely observed, though 
indications of such were noticed im Case A. In this case 
the second reduction gear ratio was 6.72, and it is evident 
that the vibration is due to a 1 per revolution tooth 
inequality in either the wheel or the pinion on the inter- 
mediate shaft. The occurrence of vibrations directly 
traceable to gear errors is of importance, and the observa- 
tions made on this vessel have been fully confirmed in 
another vessel of the same type, in which diagrams taken 
while running the gearing in the shop and while running 
at sea show similar vibrations, synchronous with the speed 
of the intermediate shaft, though, as might be expected, 
the amplitudes observed in the two cases differ con- 
siderably. The amplitude of a vibration arising from a 
gear error is directly proportional to the rigidity of the 
shafts on which the gear is mounted. In the case in ques- 
tion, flexible shafts were fitted to the pinions of both the 
first and second reduction gears, and it was the flexibility 
of these shafts that limited the amplitude to a magnitude 
such that the tooth stresses were kept within reasonable 
limits. 








OVER-PRODUCTION IN JAPAN. 





Economists and other observers agree that the pre- 
vailing depression in Japan is due to over-production, 
which has been brought about by the enormous expansion 
of industries that took place during the war boom. The 
economic upheaval that followed the termination of the 
war upset the industrial equilibrium of the country, and 
the rapid decline of demand has thrown all the industrial 
concerns into a chaotic condition. This is eloquently 
manifested in the price of commodities, since, according 
to investigations made by the Bank of Japan, the maxi- 
mum price is maintained at the index number of 516, 
whilst the lowest is at 116, showing a difference of 400 
between the two extreme points. 

The spinning concerns, for instance, have long been 
regarded as a sort of gold mine, but over-production in this, 
as in other lines, has been felt, and the spinners are now 
seriously considering the reduction of output. The amount 
of capital reduced or liquidated during the first six months 
of 1920 totalled 180,392,000 yen, and during the second 
half of the year 253,747,000 yen. In the first half of 1921 
the amount rose to 319,397,000 yen, and in the secend 
half of the year to 484,547,000 yen. For the first six 
months of 1922 the amount is roughly estimated at 
353,046,000 yen.” It will be clear from these figures that the 
process of natural selection is ‘still in full swing: in the 
industrial arid business ‘life of the country, and it. is 


believed that until a thorough readjustment has been 
completed Japan’s business and industries will not be 
placed on a really sound and solid foundation. 

At present almost all sorts of manufacturers are restrict- 
ing production, the industrial establishments involved 
including paper mills, sugar refineries, fertiliser and sul- 
phate of ammonia, soda and bleaching powder manu- 
factories, and hemp and jute mills, coal and other minerals 
being also affected. The cotton spinners are now about 
to follow suit. The shipbuilding and iron and steel-making 
industries are at a standstill, while the ing trade is 
in a deplorable condition. The only industries which are 
actively engaged and making a profit are cement-making 
and beer brewing. 

During the seven years previous to 1916 the total 
capitalisation of new concerns amounted to 2,764,425,000 
yen, whereas the total capitalisation registered during 
the past seven years reached 14,613,179,000 yen, or more 
than five times the amount. 








BULGARIAN TELEGRAPH AND TELEPHONE 
MATERIAL MANUFACTURING COMPANY. 


Tae Bulgarian Parliament recently passed on first 
reading a Bill for the formation of a limited company, to 
be known as “ Bulgarian Telegraphy.”” The company is 
to have a capital of 5,000,000 leva,* half of which—two 
and a-half millions—will be taken up by the Bulgarian 
State, which will assign to the new company a plot of 
land with buildings near the arsenal at Sofia, the value of 
which is set down at 2,500,000 leva. The other half of the 
capital will be assumed by the “ Telegraphy ” Company oi 
Prague and the “Triumph” company of Sofia. An 
increase of the capital may be subsequently effected 
should the shareholders so desire and the Bulgarian 
Government consent. 

The “ Bulgarian Telegraphy Company "’ will be con- 
stituted on the same bases as the Prague “ Telegraphy "’ 
concern. It will be employed in the manufacture of 
material and apparatus required for the telegraphic and 
telephonic services. It will enjoy no monopoly, however, 
in this respect, as the State reserves to itself the right of 
awarding contracts for such materials by public tender. 

One of the functions expected from the new company 
will accordingly be that of regulating prices 

In forming this company, the Government has had in 
view the fact that in this industry 40 or 50 per cent. of the 
cost of the goods produced goes for labour, so that about 
a half of the expenditure incurred by the State for the 
supply of telegraphic and telephonic material would 
remain in the country in the form of wages. The Govern- 
ment has also taken into consideration the fact that 
one-half of the profit accruing would go to the State, 
which would, moreover, be in a position to exercise control 
over the manufacture of articles essential for the public 
services and would no longer be dependent on external 
circumstances and the economic situation in the countries 
from which supplies have hitherto come. 

Opponents of the Government scheme declare that, if 
the Government wanted to start such works, it should 
have laid the enterprise open to international competition, 
in which way, it is contended, more favourable conditions 
could have been obtained, and such @ procedure would 
have been more in conformity with precedent. They 
further argue that in two or three years the new company’s 
task of equipping the telegraph and telephone services of 
the country would be accomplished, and that the same 
task could have been quite well carried out by the existing 
workshops belonging to the railways and postal and 
telegraphic services, were the latter somewhat enlarged. 








BRITISH EMPIRE EXHIBITION, 1924. 


Tue B.E.A.M.A. has made considerable progress with 
the organisation of the Electrical and Allied Engineering 
Section of the British Empire Exhibition. There are 
about 120,000 square feet of space to be let, and something 
like half the space has already been booked. It is hoped 
to have the bookings fairly complete by the end of the 
year in order that the final plans for the buildings for this 
section can be passed. The members of the B.E.A.M.A. 
have already done a great deal towards making this 
section of the exhibition a success, for, in addition to taking 
the bulk of the space already booked, they have arranged 
to lend the exhibition, at a purely nominal rental, the 
whole plant and accessories, having a capital value of 
approximately £130,000, for the temporary power station, 
which will be installed in the exhibition building itself 
and form an attractive feature of the section. 

The Association is also organising a World Power Con- 
ference, which is to be held during the exhibition. This 
conference has already received the support of Govern- 
ment Departments and representatives of Overseas 
Governments in this country, and of many distinguished 
representatives of science and industry throughout the 
world. 





Tue way by which the terms for the amalgamation of 
the companies in the Eastern, North-Eastern and East 
Scottish. Group were arrived ‘at was described by Lord 
Faringdon to be as follows :—-We first ascertained the net 
revenue for 1913, as shown in the printed accounts, after 
deducting rentals and other fixed charges’ that are to be 
assumed by the amalgamated company. To this figure we 
added four items :—(1) Allowance for increase in goods 
rates not brought into the 1913 accounts oe to litiga- 
tion then pending, which was afterwards settled in the 
companies’ favour. (2) Allowance for additional capital 
works not fully brought into use in 1913. (3) Interest 
upon capital raised for new capital works, or cash pro- 
vided therefor from other sources. (4) Adjustments of 
revenue for 1913 due to non-recurritig iteris’ of abnormal 
expenditure and interest on undivided profits. © 











4 The par value of the Lev is 9, 513d. 
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Recovery of Elasticity in Overstrained Lron 
and Steel. 


THe importance of carefully preserving test 
specimens with a record of their history has often 
been omphasised. It is once more brought to mind 
by the fact that the Research Department at Wool- 
wich Arsenal has just completed a series of re-tests 
on specimens prepared and tested by Sir Alexander 
Kennedy between 1886 and 1893. Sir Alexander's 
original tests were devised with the object of investi- 
yating the effect of overstrain on the elastic properties 
of iron and steel. A selection of his specimens was 
re-examined by the Research Department with a 
view to determining how far the specimens had 
recovered their original elastic properties as a result 
of their thirty years’ rest at atmospheric tempera- 
ture. The specimens selected consisted of two samples 
of wrought iron taken from the suspension rods of the 
vld Hammersmith Bridge, erected in 1827 and 
demolished in 1885, a sample of mild steel and asample 
of crucible steel. Sir Alexander studied the effect of 
prolonged loading as compared with momentary 
loading, and found that on re-loading after prolonged 
loading the permanent set shown was always much 
less than that shown on re-loading after momentary 
loading. He also found that very short periods of 
rest were sufficient to restore a range of proportionality 
to overstrained wrought iron and mild steel, whereas 
with hard steel proportionality was not restored after 
a rest_of several years. The Research Department 
has now found that material left in a condition of re- 
stored elasticity was unchanged even after thirty years, 
rest, and that iron and soft steel left in the over- 
strained condition had completely recovered their 
elasticity. On the other hand, overstrained hard steel 
after thirty years’ rest had made only slight progress 
towards recovery. ‘The recovery, however, could be 
made complete by heating the steel to 175 deg. Cent. 
for an hour. Full details of the experiments are 
given in a report—R.D. No. 54—-which has just been 
published by the Stationery Office, price 2s. 6d. net. 


Port of Tangier. 


THE complications that arose over the granting of a 
concession to a French company for the construction 
of the port at Tangier have been adjusted for the 
time being by the withdrawal of the tenders. Some 
months before the war Great Britain, France and 
Germany undertook to participate financially in the 
Société Internationale du Port de Tangers in propor- 
tions which did not permit of any one country having 
a predominating interest. At the end of five years 
the capital of the company was to be increased in the 
same proportions, and as France had meanwhile 
strengthened her Protectorate in Morocco the French 
Government brought in the Sultan as a large share- 
holder, the result being that the Sultan’s participa- 
tion secured for France a preponderating influence. 
At the same time, the French affected to ignore the 
international character of Tangier, and argued that 
the Sultan could do what he liked in his own country. 
A concession for the construction of the port was 
accordingly granted to a French company, which 
immediately advertised for tenders. The British, 
Spanish, and, it is believed, the American Govern- 
ments protested strongly against this violation of the 
original convention, and the French Government has 
now given way. Tenders for the construction of the 
port are not to be invited until the Governments have 
settled upon the status of Tangier, when no doubt 
British firms will be given the same chance as French 
of competing for the work. The French Chamber of 
Commerce is so indignant at the turn events have 
taken that the members have resigned in a body. 


Disintegrating Coal with Acid. 


ARE we on the eve of a revolution in our methods of 
coal getting ? From the facts disclosed by Professor 
Lessing at the meeting last Friday of the Institution 
of Mining Engineers it would appear that scientifically 
we are in @ position to dispense with the use of explo- 
sives and mechanical coal-cutting machines and to 
use in their stead a process involving the disintegra- 
tion of a coal seam by injecting into it an acid sub- 
stance such as sulphur dioxide. In the laboratory 
it has been established that acids not only attack and 
dissolve the inorganic matter—largely calcium car- 
bonate—which forms the white partings in asa mple 
of coal, but that they also attack the coal itself to 
the extent of making it brittle and easily crushable 
between the fingers. So far only two experiments 
have been carried out underground, one: at Tinsley 
Park Colliery and the other at Brereton Colliery, 
Cannock Chase, and in neither instance, it is to be 
inferred, were the results very conclusive. The pro- 
cedure adopted is to introduce sulphur dioxide at 
about atmospheric pressure into bore-holes in the 
coal face one or two days in advance of the work. It 
is stated that the cost of manufacturing the reagent 
works out at about 2}d. per ton of coal. Criticism’ of 








the proposal turned at the meeting upon the con- 
tention that the process would result in the production 
of an increased quantity of small coal, whereas one 
of the principles aimed at in the winning of coal was 
to produce it in large-sized pieces. It might be 
added that difficulty would probably be experienced 
in the matter of supplying the workers with breathing 
apparatus to protect them against the sulphur 
dioxide. .The idea of liberating a ton or so of the 
gas per day in a mine would probably not be regarded 
with favour by the miners. 


London Underground Extensions. 


IN addition to the improvements and extensions 
now being made in the London Underground Railways 

of which the widening of the City and South London 
line at a cost of about 34 million pounds is the most 
important——various schemes are under consideration 
at the present moment for the purpose of still further 
developing the system. According to an announce- 
ment made last Saturday by Lord Ashfield, it is pro- 
posed to extend the City and South London line from 
its present terminus at Clapham Common to Morden, 
a little way south of Wimbledon. The Hampstead 
Tube is to be extended from its present terminus at 
Charing Cross aeross the river to Waterloo and on to 
Kennington, where a junction will be made with the 
City and South London line. Other items at present 
being considered are the construction of a new station 
at Piccadilly-cireus and a large extension at the 
Leicester-square Station. As soon as parliamentary 
sanction can be obtained for these developments 
work upon them will be begun. The total cost of the 
works in view will be about six or seven million pounds 
and will increase the total sum spent since the end 
of the war on the improvement of the underground 
system to nearly 17 million pounds. 


The Federation of British Industries and 
Unemployment. 


CONSIDERABLE interest is being expressed in the 
report on unemployment imsurance which has now 
been completed after several months of close study 
by a committee of the Federation of British Industries. 
The committee includes among others Sir Peter 
Rylands, Mr. Seebohm Rowntree, Sir Herbert 
Austin, Mr. E, Manville, Sir Max Muspratt, and Sir 
Edgar Sanders. Its report is to be laid before the 
Grand Council for approval on Wednesday next, the 
29th, and strong hope is felt that the Grand Council 
will authorise its publication after the meeting. The 
general meeting of the members of the Federation 
will be held in London on December 14th, and, in 
addition to transacting other business, will elect a 
new president, an office for which Sir Eric Geddes 
has been nominated. 


Forecasting Trade Cycles. 


SPEAKING in Manchester on Monday, Sir William 
Beveridge, head of the London School of Economics, 
outlined an interesting scheme which aims at esta- 
blishing “‘ a meteorological office for business,’ or, in 
other words, providing a service whereby trade cycles 
will be forecast on a scientific basis. In America a 
movement of this description was begun at Harvard 
University some time after the end of the war. After 
eliminating seasonal influences it was found that trade 
fluctuations were affected by three factors, specula- 
tion, business and money, and that these factors 
moved up and down with the cycles in trade, the first 
a little ahead of the second and the second a little 
ahead of the third. The price of industrial stocks was 
thus indicated as providing a forecast of what the 
other things were going to do. The London School of 
Economics, Sir William said, had also studied the 
matter and had come to the same conclusion, both 
with respect to the pre-war and the post-war period. 
The School, he announced, was now co-operating 
with the University of Cambridge with the object of 
setting up a forecasting service to which business 
men might subscribe. This statistical economic 
service would supply all the essential facts about 
trade cycles so far as they were known, and would 
provide a means of keeping watch on economic 
movements the world over and of supplying the 
information promptly to the subscribers. It was 
hoped that ultimately the causes of trade cycles would 
be laid bare and that means would thereby be pro- 
vided for diminishing the violence of the fluctuations. 
Unless the scheme proved really useful and could be 
made to pay for itself without Government assistance 
it would not be carried on. 


Standardisation of Marine Tail Shafts. 


THE importance of standardising details of ships and 
marine engine construction was strongly emphasised 
in November, 1917, in & report made to the President 
of the Board of Trade by Sir Alfred Booth’s Committee 
on Shipping and Shipbuilding After'the War. The 





matter was laid before the Chamber of Shipping and 
the Shipbuilding and Engineering Employers’ Federa- 
tions, with the result that these bodies, in conjunction 
with the British Engineering Standards Association, 
appointed a very strong committee, under the chair- 
manship of Sir Archibald Denny, Bart., and com- 
prising seven naval architects, seven marine engineers, 
and fourteen shipowners, to deal with the matter. 
At the very outset it was strongly urged by Sir Aubrey 
Brocklebank, Bart., that the committee should 
endeavour to standardise tail shafts. ‘This proposal 
seemed difficult or impossible of fulfilment, but it 
has now been carried out so far as ordinary single- 
screw, cargo boats are concerned. ‘I'he Standards 
Association has just issued its specification covering 
shafts ranging from 6in. to 20in. in diameter. In this 
range thirteen standard overall lengths are provided, 
namely, 98in. for shafts from 6in. to 6jin. nominal 
diameter, 107in. for shafts from 7in. to 7jin., and so 
on up to 23lin, for a 20in. shaft. The taper of the 
coned end to take the propeller boss has been fixed 
at 1 im 12 for all sizes of shaft, and the dimensions of 
all flanges, bolts, fillets, and secondary diameters and 
lengths have been standardised. Lf the committee's 
recommendations are adopted it will be possible to 
interchange the tail shafts of two vessels having shafts 
of the same diameter, to produce shaft forgings for 
stock, to repair propellers ahead of requirements, and 
generally to reduce the period at present required for 
replacing tail shafts, &c. The success of the com- 
mittee’s work now rests with the shipowners, for it 
lies with them to give instructions that the stan- 
dardised dimensions are to be rigorously adhered to 
in all circumstances. 


St. Paul’s Bridge. 


Tue City Bridge-House Estates Committee has 
given further consideration to the St. Paul's Bridge 
scheme and has confirmed its opinion that the work 
should now be proceeded with. The Committee does 
not agree with the view expressed by some that the 
reconstruction of Southwark Bridge has rendered a 
new bridge unnecessary, for, as it points out, there is 
not an adequate outlet from Southwark Bridge on 
the north side of the river. 1t dismisses as impractic- 
able the proposal to cut a new street diagonaily from 
Southwark Bridge to St. Paul's Churchyard, and holds 
that there is no valid objection to the construction of 
a viaduct across Queen Victoria-street—-a part of 
the St. Paul's Bridge scheme. As to St. Paul's 
Cathedral, the Committee states that the authorities 
responsible for that edifice do not oppose the site of 
the new bridge and its approaches as now determined, 
and that in any event their interests are amply pro- 
tected by special clauses inserted in the Act governing 
the construction of the bridge. Dealing with various 
alternative proposals, the Committee states that the 
removal of Charing Cross Station to the south side 
of the river and the construction of a new bridge at 
that point present insuperable difficulties, and that 
the removal of the station would by itself cost at least 
14 million pounds. The widening of Waterloo Bridge 
would afford considerable relief to cross-river traffic, 
but is stated by competent engineers to be impractic- 
able. 


The British Empire Exhibition. 


For some time past discontent has been manifested 
in certain quarters in connection with the alleged 
actions of the Executive Counci) of the British 
Empire Exhibition to be held at Wembley Park in 
1924. It is stated that the Dominions were led to 
support the exhibition on a rigorous understanding 
that it would both in word and deed be an exhibition 
of Imperial products. That promise, it is stated, is 
not being fulfilled to the extent that the Executive 
Council} -is ~permitting the use of timber and other 
building material coming from sources outside the 
Empire, and is not prepared to make it a prime 
requirement in letting contracts for catering and for 
entertainments that Imperial sources shall be given 
first consideration. The position has been sum- 
marised this week by the Agent-General for Western 
Australia. Either, he said, it was to be an Empire 
Exhibition or.an International Exhibition; if it 
were to be international he would not be interested 
in it. This unfortunate turn of criticism appears to 
many outsiders to originate in very trifling circum- 
stances, but may yet result, if the situation is not 
tactfully handled, in a severe blow being struck at 
the success of the exhibition. The Council denies 
that there is any justification in the eriticism, and 
although it is strongly opposed to the suggestion of 
an outside inquiry into its management of the affairs 
of the exhibition, has, we think, wisely, made it 
clear that’ it would welcome any investigation Which 
the Government, as a party interested in the exhi- 
bition, might consider it desirable to make. To this 
end the chairman of the Council, the Duke of Devon- 
shire, and two ether members have been deputed to 
consult with the President of the Board of Trade on 
the matter. 
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Cotton Opening, Mixing and Carding 
Machinery. 


Tue first of a series of papers dealing with textile 
machinery, which the Committee of the North-Western 
Branch of the Institution of Mechanical Engineers has 
arranged for the present session, was read by the author, 
Mr. H. Wilkinson, Oldham, at a meeting on Thursday, 
17th inst. In the absence of the chairman, Mr. Charles 
Day, the chair was taken by Mr. H. Richardson, and there 
was a very satisfactory attendance, including many 


experts in the design, construction and use of textile | 


machinery. The author said that the success or otherwise 
of the process of cotton spinning depended entirely upon 
the opening, mixing and carding operations. The extra 
hard-pressed American bale, which now averaged about 


35 Ib. of cotton per cubic foot compared with 23 Ib. per | 


cubic foot before the war, necessitated increased and 
improved machinery for opening and cleaning purposes. 


the movement of the two levers stops the delivery part 
of the bale breaker through the belt-shifting arrangement. 
] 
| to govern the delivery of cotton from the hopper opener, 
| but owing to the construction of the machines only one 
| weighted swing door is required. The 

automatically controlling the feed and delivery of hopper 

machines by weighted swing doors is the nearest approach 
| to regulating by weight of any motion in use on cotton- 

opening machinery. The mechanical principles of the 

three hopper machines are very similar, and the author 
| believes that a fourth machine built on the same principle, 
| but with finer pitch pins in the spiked lifting and evener 
lattices would so improve the opening of the cotton that 
ae regularity and better cleaning would be the 
| result. 


Latrice FErEDER. 


The next machine in the combination is the lattice 
feeding machine—Fig. 2. It is entirely different from the 
hopper type. The cotton is delivered from the hopper 
feeder on to the short feed lattice which is combined with 
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FIG. 1—COMBINATICN OF HOPPER BALE BREAKER, HOPPER 


The main principle on which the machinery for openmg 
and cleaning the raw material was designed involved 
the employment of combing lattices and cylinders in a 
series of machines arranged to work automatically. 

The author then proceeded to describe the various 
machines employed, beginning with the hopper bale 
breaker, in which the cotton is combed out by spiked 
revolving lattices and beaten by leather-bladed beaters, 
the sand and other impurities being removed during the 
process. From the bale breaker the cotton, it was 
explained, was fed into one of several kinds of opening | 
machines in which the combing was continued and further 
impurities removed by the action of an exhaust fan. 


Horrer Bate Breaker, OPENER AND FEEDER. 


The combination of hopper bale breaker, hopper 
opener, and hopper feeder shown in Fig. 1 was, said Mr. 
Wilkinson, desi specially for opening cotton from 
hard-pressed bales by means of the combing action of 
very strong spiked lifting and evener lattices. It was 
introduced during the war in order to supply the extra 
opening required for the hard-pressed American bales, 
and it had proved to be the correct machine for Egyptian 
and Indian cottons also. The principal opening parts of 
the machine are, the author said, similar to those of the 
hopper bale breaker, with the exception of a strong spiked 
evener lattice taking the place of the spiked evener 
cylinder. The spikes of the lifting lattice are each riveted 
into a metal casing and are arranged at an angle of 24 deg. 
to the lattice. These strong spikes comb and open the 
cotton by the rotation of the lattice, and any large pieces 
that may be lifted are immediately combed back into the 
box by the spikes of the evener lattice, which rotates in 
an opposite direction to that of the lifting lattice and over 
the top of it. 

The leather-bladed beater, as in the hopper bale breaker, 
strips the cotton from the spiked lifting lattice and drives | 
out a fair amount of heavy impurities between the grid | 
bars underneath, the light dust being drawn away by a fan 
fixed on the top of the machine. The recent addition of 
the hopper opener has resulted in better opened cotton, 
which at this stage is necessary to allow of an even delivery 
from the following machines, and it has also greatly | 
improved the cleaning power of the whole combination. 

The hopper feeder was introduced into Lancashire from | 
America about the year 1892. It has, Mr. Wilkinson 
stated, done more to decrease labour and at the same 
time improve the regularity of the lap sheet, than any 
previous invention since the introduction of scutching | 
machinery. In this machine also there is the combing 
action of the spiked lifting and evener lattices similar to | 
that in the hopper opener, but the spikes are much finer | 
than those of theatter machine. The cleaning is obtained 
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OPENER, AND HOPPER FEEDER 


the regulating and scutching rollers. The scutching rollers 
hold the cotton whilst it is being combed, this being the 
great difference between the hopper type of machine and 


| what is generally recognised as a scutching machine. The 


important feature of ths recently patented machine is 


| the arrangement of cleaning grid bars encircling about 


three-quarters of the circumference of the cylinder. This 
has only been made possible on the downstroke cylinder 
machine by the patented arrangement of the feed and 
delivery being on one side only. The cylinder is 24in. 
diameter, and revolves at about 750 revolutions per 
minute. It is made up of strikers or blades which comb 
the cotton and drive out the impurities between the grid 
bars. The droppings from these grid are of a very 
low quality ; those from the first quarter of the grid 
consist of seed and other heavy impurities, and from the 


| remaining portion a large amount of moats and light leaf 


are driven out. 

The arrangement of the stripping plate, and the action 
of the fans of the exhaust opener lap machine ensures a 
regular delivery of the cotton as fed to the cylinder. 
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FIG. 2—COMBINATION OF 


A similar arrangement is applied to the hopper feeder 


ment for 


LATTICE FEEDING MACHINE AND CRIGHTON 





drum belt is in the centre of the cones, but immediately 
the average thickness varies, the movement of the pedals 
acts through the levers on the cone belt, and moves it 
so that the speed of the feed is at once altered to com- 
pensate for the difference of the thickness of cotton passing 
through the machine. 

This and similar types of regulating motions give very 
good results, but the author thinks that an improvement 
might be obtained by an invention having a durable and 
easily operated motion to regulate by weight instead of 
by bulk. 

CrRIGHTON OPENER CYLINDER. 


From the lattice feeder the cotton passes through the 
Crighton opener cylinder part, an old type of cleaning 
machine, still i as one of the greatest factors 
in the cleaning of most varieties of cotton. The cotton is 
fed in at the bottom of the cylinder, and is carried upwards 
owing to the construction and speed of the cylinder, and 
by the suction of a suitable fan. It is most remarkable 
that this machine, which for many years was considered 
suitable only for opening short cottons, is now being 
extensively used for long staple cottons. This has been 
brought about by arranging the strikers on the plates on 
the screw principle, and by fixing the plates close together, 
thus making a finer pitch screw. For short cottons the 
cylinder consists of six plates with an te of thirty- 
four strikers, and for long cottons eight plates with thirty- 
three strikers. It should be carefully observed that the 
eight plates cylinder has one striker less than the six 
plates, but that the length of the cylinder is the same in 
each case. The cylinder is built up conically and is 
surrounded by a conical grid. At the bottom of the 
cylinder shaft is a screw and lever motion by which the 
eylinder is raised or lowered, thus allowing the strikers to 
be set further away from the grid bars for long cotton, 
or closer for short cotton. The pitch of the cleaning bars 
varies according to the class of cotton to be worked 
through the machine. 

Further, in the combination of machines referred to, 
the cotton has been partially opened by the cylinder of 
the lattice feeding machine before passing to the Crighton 
cylinder, and is fed to the latter in a regular fleece, both of 
which are very important factors in the successful treat- 
ment of long cotton throug the Crighton opener. 

The speed of the cylinder when working in the patented 
combination is about 500 revolutions per minute on 
American cotton, and about 700 revolutions per minute 
on Egyptian cotton. The latter speed may be considered 
excessive for the successful treatment of Egyptian cotton, 
but experience has shown that when the specially con- 
structed cylinder is working at this speed in combination 
with the exhaust opener lap machine, the long staple 
cotton is opened and cleaned without stringing of the 
fibres. 

; Dust TRUNKS. 

The dust trunk may be either of the travelling lattice or 
grid type. The former was very popular before the 
Crighton opener cylinder part was introduced into the 
combination, as owing to the many heavy impurities then 
left in the cotton before its passage through the trunk, 
the lattice travelling slowly in the opposite direction to the 
cotton carried these impurities forward and deposited them 
in a box fixed at each end of the trunk. Since the Crighton 
opener has become part of the combination, much of the 
heavy sand and seed is expelled before the cotton passes 
through the trunk, consequently a type of trunk is 
required which will take out the lighter impurities of leaf 
| and moats. This is well accomplished by the grid trunk, 
because when these impurities fall between the grid bars 
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OPENER CYLINDER PART 


as in the hopper opener, and one fan is often arranged | Another important feature is that the intake of air may be , into the box below, there is little chance of their being 
to draw the dust from both machines. Immediately | through the upper portion of the grid only, thus leaving | sucked back again into the cotton. 


underneath the beater of the hopper bale breaker is a | the remainder for the full cleaning action. It should, Mr. | 


weighted swing door, and inside the hopper opener is 
another weighted swing door. On one end of each of the 
iloor shafts is a lever, the two levers being connected 
by # rod and Jong slot link. Attached to the lever of the 
door under the beater is a second rod which is connected 
to the belt-shifting arrangement of the fast and loose 
pulleys driving the delivery part of the bale breaker. 
The weighted swing door under the beater may act inde- 
pendently of the door in the hopper, as, for instance, it 
cotton is delivered by the bale breaker before the delivery | 
pert of the hopper opener is started, then the cotton | 
piles up on the door, depresses it, and thus actuates the | 
mechanism which stops the delivery part of the bale | 
breaker. When the machines are working together and 


door in the machine is depressed by the weight of cotton, 


and moves the rod and Jink until one end of the link machine is adjusted so that when the requisite thickness | than is 
actuates the lever of the door under the beater. Thus | of cotton is passing under the regulating roller the cone | patent f 


tripods. } 
there is an excess of cotton in the hopper opener, the swing balance lever which is connected to the forks of the cone | about 1000 revolutions per 


Wilkinson insisted, be clearly understood that the full 


cleaning capacity of any grid cannot be obtained if an | 


inrush of air is taking place where the light impurities 
should be expelled. feed part of the machine is fitted 
with the tripod regulating motion and the usual cone 
drums to regulate the speed of the feed lattice in accord- 
ance with the thickness of cotton passing under the feed- 
regulating roller. It is an imgenious mechanical motion, 
and is in use on both op s and scutchers. The motion 
may be explained as follows :— 

Underneath the regulating roller is a number of pedals 
mounted on a knife-edge rail. To these pedals pendants 








drum belt by a rod and chain.’ In the first place the 


attached, and from the pendants are hung | b : 
rom the tripods a series of levers lead to a long | 1200 revolutions per minute, and of the striker cylinder 


Exnavust Opener Lap MAcHINE, 


The suction for the cotton during its passage through 
| the lattice feeder, Crighton cylinder , and the dust 
| trunk is furnished by the exhaust cylinder of the opener 
| lap machine—Fig. 3. This cylinder, in conjunction with 

the cage fan, delivers the cotton in a level fleece on the 
| cages. From the cages the fleece passes between feed 
| rollers, from which it is scutched by a bladed beater or 
| combed by a striker cylinder to take out the remaining 
| impurities, after which it passes between the lap end 
| cages, to the calender rollers to be made into a lap roll. 
The speed of the three-bladed beater is about 900 revolu- 
| tions minute, that of the two-bladed beater about 


minute. 

of the exhaust cylinder should not be more 
uired to draw the cotton evenly through the 
ler, Crighton cylinder part, an dust trunks, 
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because the slower the speed—consistent with the regular 


drawing of the cotton—the greater will be the cleaning | 


from the preceding machines. For good work the pro- 
ductive capacity of the machine is as follows :—American 
or Indian cotton, 700lb. per hour; Egyptian cotton, 
500 Ib, per hour. 

The large cylinder opener consists of a 4lin. cylinder | 
working at about the same speed as the Buckley opener, 
but striking the cotton downwards from the feed rollers. 
Encireling about half the circumference of the cylinder 
underneath are cleaning bars, between which the impurities 
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or “ trumpet ” plate to the calenders, from which it passes 
to the coiler as a riband and is wound into a can, Under- 
neath the taker-in is either one or two moat knives, and 


an unde ing made up of looped bars and perforated 


the “ heel and toe”’ principle, the wire at the toe being 
further away from the wire on the cylinder than at the 
heel. The fibres enter the flat at the “ toe,”’ thus allowing 
the combing of each flat to increase in its own width. 


zine, from which leaf, moats, and short fibres are expelled. | 


There are different types of knives and undercasings to 
suit the working of different cottons, and these have been 
the subject of much experiment by textile machinists to 
arrive.at a definite ty Underneath the carding cylinder 


there is a ribbed undercasing, between the ribs of which 
short and irregular fibres are expelled. 
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FIG. 3-EXHAUST OPENER AND LAP MACHINE 


of the cotton are driven out. The machine may be of 
either the single or double type, and is fed by a hopper 
feeder. It is fitted with a regulating motion, bladed beater, 
or 18in, striker cylinder, and a lap forming part similar 
to the exhaust and Buckley openers. 

ScuTCHERs. 

Seutchers may be divided into three classes, namely, 
breakers, intermediate, and finishers. The breaker 
seutcher is now very seldom used except for very small 
spinning plants, its place having been taken by some kind 
of opener. Further, since the introduction of improved 
opening machinery, the intermediate scutcher has in 
most cases been dispensed with except for Indian cottons, 
and as it is in every detail similar to the finisher scutcher, 
this seetion of the paper is confined to the latter machine 

Fig. 4. 

The scutcher is generally recognised as a machine on 
which the laps from the opener are doubled to improve 
the regularity of the lap sheet before carding. The feeder 
part is usually arranged to take four laps, and as these are 
all unrolled at the same time, and presented four-fold 
to the beater, any slight irregularity of the opener laps is 
fairly well averaged. The machine is fitted with the usual 
pedal regulating motion, and as ite production is only 
about half of that of the opener—sometimes only one-third 

the regulating roller is consequently working at a very 
slow surface speed, thus allowing any irregularity of the 
four laps passing under it to be easily compensated for 
by the regulating motion moving the cone drum belt and 
acting through the wheel gearing on the speed of the feed. 
Each lap taken from the finisher scutcher is weighed, 
only a small variation being allowed ; in some mills on fine 
counts the allowance is only up to one-quarter of a pound 
above or below a given weight. 


CaRpING ENGINE. 


Having considered the maehinery in use for obtaining a 
clean and regular lap, the next machine in the process of 
cotton spinning is the revolving flat carding engine, the 
type chiefly in use in modern cotton mills—Fig. 5. Its 
function is to eliminate short fibres and the infpurities 
which have not yet been removed by the opening and 
seutching machinery, and also to straighten the fibres, 
after which from a fine web they are formed into a riband 
while passing to the coiler fixed at the delivery part of 
each machine. 

The lap roll from the finisher scutcher is placed on a 
roller at the feed part of the engine and is unrolled by 
frictional contact, the lap sheet then passing between the 
feed roller and the feed plate, where it is under pressure 
whilst being combed by the wire teeth of the taker-in. 
The small tufts of cotton are carried downwards by the 
taker-in, and in their passage, short fibres, moats, leaf 
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The revolving flats, whilst combing the cotton, carry 
round short and irregular fibres, and each flat is stripped 
of this waste automatically by a receding comb before it is 
again presented to the carding cylinder. The speed of the 
flats is a great factor in the cleaning operation, and in 
many mills it has been doubled, viz., from about 2}in. per 
minute to about 5in. per minute.. This greatly increases 
the amount of strips. The weight of strips may also 
varied by the setting of the front top feather edge plate 
to the cylinder; for instance, to increase the strips, the 








Signalling by Wireless Telegraphy 
to Entombed Miners. 


Tests conducted at the experimental coal mine of the 
United States Bureau of Mines at Bruceton, Pa., hold out 
the hope that wireless waves may be used in the future 
as a means of effective communication between rescuers 
on the surface and miners entombed in mines following 
fires and explosions. These preliminary experiments of 
the Bureau of Mines, which were made in co-operation 
with the Westinghouse Electric and Manufacturing 
Company, while failing to develop any practical method 
of using wireless waves for underground communication, 
are nevertheless said to indicate clearly that electro- 

ic waves may be made to travel through solid 
strata. In the Bruceton experiments, signals were heard 
distinctly through 50ft. of coal strata, although the 
audibility fell off rapidly as this distance was increased. 
The absorption or loss of intensity with distance is very 
great for the short wave lengths used in these tests. 
Longer wave lengths are known to suffer less absorption 
and may possibly be found practically effective under 
certain conditions. 

The mine telephone has been perfected to such an 
extent that it is giving satisfaction in most mines where 
the wiring is well insulated. Very often, however, the 
telephone cannot be depended upon on account of falls of 
rock, earthing due to worn insulation or extreme damp- 
ness. In the event of a disaster it frequently happens 
that the mine telephone system is put out of commission 
by the agency that causes the disaster, at the time when 
it is most urgently needed. On this account the mining 
industry is interested in any kind of telephone system 
that can be counted upon in an emergency. Many 
requests have been received hy the Bureau of Mines to 
devise means of utilising wireless methods for this purpose. 

The preliminary experiments consisted first in receiving 
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FIG. 5—REVOLVING FLAT CARDING ENGINE 


stripping edge of the plate should be set further away from 
the cylinder. 

The card wire on the cylinder and doffer should be 
stripped about four times a day, either by a wire brush or 
by @ vacuum stripping arrangement, in order to free it 
from impurities collected during carding. If the Jatter 

ment is in use it is considered essential to strip 
by the brush in addition at least twice a week. It is very 
important that the wire carding points should be kept in 
thorough working order by periodical grinding to ensure 
the best carding. The wire on the different parts of the 
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Fie. SINGLE SCUTCHER AND LAP MACHINE 


and other impurities fall out at the moat knives and the 
i From the taker-in the cotton is carried 
upwards by the fine points of the wire on the carding 
cylinder to be acted upon by the revolving flats which are 
also covered with fine-pointed wire. Thus the fibres are 
to some extent straightened before passing to the doffer. 
The fleece from the cylinder is carried downwards by the 
fine-pointed wire on doffer, which on its upward course | 


is stripped by the fly comb working at a high rate of speed. 
The resultant fine web passes through a hole in the feed | 


| same direction. It is very interesting to note that the 


carding engine is arranged as follows :—On the taker-in 


signals from without the mine by means of a receiver 
situated inside the mine; and second, both sending and 
| receiving messages underground through the strata, It 
| was found that with a receiving instrument set at a point 
| 100ft. underground, signals from the KDKA station at 
| East Pittsburg, Pa., could be heard distinctly. Station 
KDKA is at a distance of about 18 miles from the experi- 
mental mine. About 50ft. from the receiving station 
used in this test was a 6in. bore-hole from the surface, 
| lined with iron pipe, and containing electric light wires, 
which extended therefrom throughout the mine. The 
presence of these wires evidently assisted greatly in the 
| reception, for when the receiving set was carried to 
| another point in the mine removed from wires and railway 
lines the signals were barely audible through 50ft. of cover. 
The fact that signals were detected, however, even though 
faintly, is looked upon as giving sufficient evidence of 
transmission through the ground to encourage further 
experimenting. 

| In sending waves underground a transmitter was used 
| in such a manner as to send out continuous waves of 200 m. 
| to 300m. length. On account of the limited time at 
| disposal, no attempt was made to modify the apparatus 
| in such a manner as to produce waves of greater length. 
Such additional experiments are much to be desired. In 
all experiments vertical antenne were found to give the 
| better results; horizontal antenne gave practically no 
| reception. A loop-of a single turn was used with fair 
results. All these experiments were tried with a wave 
length of 200m. to 300 m., except that in the case of the 
| KDKA station signals which were of 360 m. wave length. 
| The strata at the experimental mine lie almost horizontal. 
The direction of the strata may have some influence on 
the transmission of radio waves, but the present experi- 
ments have given no conclusive evidence on this point. 


the saw-tooth wire is inclined in the direction of its revo- No doubt the degree of wetness of the strata influences 


lution in order to comb the cotton from the nose of the 
feed plate. The wire of the cylinder is also inclined in the 
direction of the latter’s revolution, whilst that of the doffer | 





the transmission of radio waves. The experimental mine 
is a comparatively dry mine, but the overburden is damp, 
and a small stream of water is continually flowing from the 


and flats is inclined in the reverse direction. It will be | mine. This overburden consists chiefly of soil and soft 





readily understood that the wire on the flats combs the 
cotton, although the contact surfaces are revolving in the 





working surface of the flat is arranged on what is called 


shale. The underground workings of the experi 

mine follow a horizontal 5ft. vein of bituminous coal, and 
the transmission and reception inside the mine followed 
the course of this vein, ; 
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Two Recent Clyde Launches. 


On Saturday, October 2Ist, two large liners were 
launched on the Clyde at the Beardmore shipyard at Dal- 
muir and at John Brown’s shipyard at Clydebank respec- 
tively. In the accompanying illustrations we reproduce 
views of these ships. The Conte Verde, shown above, 
is*the second Lloyd Sabando liner to be built by William 
Beardmore and Co., Limited. Her predecessor, the Conte 
Rosso, was delivered in March last, since which time she 
has been running with excellent results on the Mediter- 
ranean and North and South Atlantic routes. The new 
vessel has similar dimensions to her sister ship, which 
are follows :—Length overall, 591lft.; and between 
perpendiculars, 570ft.; breadth, 74ft.; depth to shelter 
deck, 40ft.; load draught, 26ft.; with a gross tonnage of 
18,000 tons. Her machinery is intended to develop 
20,000 indicated horse-power, giving a speed of 18} knots. 
A feature of the ship will be her well-arranged and com- 
fortable passenger accommodation, which is designed for 
230 first-class, 290 second-class, and 1880 third-class 


as 





of the earliest was the China, built in 1862, an iron vessel 
of 2350 tons, carrying 160 passengers and propelled by a 
single screw and sails. ~The Russia, built in 1867, was a 
2960-ton ship with accommodation for 430 passengers, 
while the Servia, of 1881, was a steel vessel of 7400 tons, 
engined with compound reciprocating engines and carrying 
a ship’s complement of 1074 persons. More recent vessels 
built were the Caronia and the Carmania, which vessel 
was the first ship in the Cunard fleet to be fitted with 
turbine machinery. Later ships were the ill-fated Lusi- 
tania and the Aquitania, which retains to-day her position 
as one of the first-rank ships in the Atlantic service. 

The Franconia, although not a ship of record dimen- 
sions or speed, is a fine example of the post-war type of 
first-class Cunarder, and her arrangements throughout 
have not only been adapted to the owners’ regular service, 
but also to the company’s popular round-the-world 
cruising service. The principal dimensions of the vessel 
are as follows :—Overall length, 623ft. 9in.; moulded 
breadth, 73ft. 6in.; moulded depth to shelter deck, 45ft.; 
gross tonnage, 20,000}; average sea speed, 16 knots. There 
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THE LAUNCH OF 


passengers, making, with a crew of 420, a total ship com- 
plement of 2820 persons. The propelling machinery will 
comprise two sets of Parsons compound double reduction 
geared turbines, which will be supplied with steam from 
an installation of six double-ended and two single-ended 
boilers, arranged for both oil fuel and coal burning. The 
Conte Verde will embody several improvements in the 
arrangement of cabins, and when completed she will mark 
a worthy addition to the ships already built at Dalmuir. 
On the left of the engraving may be seen four electrically 
driven Toplis cantilever cranes, which serve the building 
berths at the East Dalmuir yard. 
very convenient for shipyard work, and although similar 
cranes are in use at Ardrossan, this installation is the first 
in the Clyde area proper. 

The turbine twin-screw steamship Franconia, also illus- 
trated, was launched from the Clydebank yard of John 
Brown and Co., Ltd. She replaces a previous Cunard vessel 
of that name which was sunk during the war. The asso- 
ciation between the Clydebank firm and the Cunard Com- 
pany is a long one, and historical interest attaches to the 
series of Cunard ships which have been built there. One 





This type of crane isy,have been superseded by the geared turbine. 





THE CUNARDER FRANCONIA AT CLYDEBANK 


are eight decks, seven of which are reserved for passenger 
accommodation. The public rooms are commodious, and 
when completed the ship will be decorated and furnished 
in a manner befitting Cunard traditions and service needs. 
Special safety and fire precautions have been taken, and | 
the water-tight subdivision of the ship and the life-saving | 
appliances are in accordance with the latest practice. The 
electrical equipment is very complete, both in respect of 
deck machinery and of the lighting, heating and domestic | 
machinery equipment. In the machinery of the Franconia 
the direct-drive turbines of the pre-war service vessels 
The pro- 
pelling machinery is fitted in one engine-room and com- 
prises two sets of steam turbines of the latest Brown-Curtis 
marine type, which are arranged to work with superheated 
steam at 200 deg. Fah. and drive twin screws through 
double reduction helical gearing. The complete turbine 
installation is capable of developing a collective shaft 
horse-power of 12,500 with revolutions of propeller shafts 
about 90 per minute. Provision is made, however. on the 
high-pressure turbines by fitting an additional nozzle so 
that the shaft horse-power may be increased to 13,500. 





The total power for astern work is about 70 per cent. of 
the ahead power. Each set of turbines consists of one high- 
pressure and one intermediate-pressure turbine driving 
in tandem through a flexible coupling one pinion, while 
a low-pressure turbine driving through a flexible coupling 
the other pinion of the first reduction gearing, and the 
power is transmitted through the second reduction pinion: 
to the gear wheel mounted on the main shaft. The astern 
turbines are incorporated in the casings of the inter 
mediate and low-pressure ahead turbines. Adjusting blocks 
of the Michell type are fitted to the turbines and the bsar- 
ings of the turbines and gearing are arranged to work 
under forced lubrication. One condenser of the under- 
hung type is provided for each set of turbines, and it is 
bolted directly to the exhaust branch of the low-pressure 
turbine. Each line of propeller shafting has a main thrust 
block of the Michell type fitted next to the gearing to take 
up the propeller thrust. The propellers are of the built 
type, each having four manganese bronze blades with 
bosses of cast steel and cast iron conss fitted over the 
propeller nuts. A very full equipment of auxiliary 
machinery is fitted. It comprises two circulating pumps of 
the turbo-driven centrifugal type, one turbo-driven and 
two direct-acting feed pumps, extractor pumps, air 
ejectors and other fittings in connection with the “ Weir "’ 
closed feed system, in addition to the necessary forced 
lubrication, sanitary, fresh water and other service pump;, 
together with complete evaporating and disiilling plant 
and auxiliary condenser and pumps. 

The steam generating installation includes three double 
ended and three single-ended boilers arranged in one boiler 
room, the designed working pressure being 220 Ib. per 
square inch. The boilers are of the mutitubular return 
tube type and they are to work under forced draught 
The mean diameter of each boiler is 17ft. 6in., while the 
mean length of the double-ended boilers is 22ft. 6in., and 
of the single-ended boilers l1ft. Gin. Each double-ended 
boiler has eight furnaces with eight separate combustion 
chambers, the single-ended boilers having four furnace= 
with four separate combustion chambers. The combined 
heating surface for all the boilers is about 29,160 sq. feet 
and the combined grate area about 746 square feet. The 
boilers are fitted with smoke tube superheaters, capable o! 
supplying steam at 200 deg. Fah. at the inlet to the high 
pressure turbine. The boilers are arranged to burn oil on 
the Wallsend-Howden pressure system, the installation 
being planned on the duplex system and consisting of four 
complete sets of pumping and heating plant, two large and 
two small, two of the sets acting as a stand-by. For the 
forced draught system there are two pairs of Howden’'s 
single inlet fans electrically driven, one motor being 
arranged to drive two fans. The boiler furnace fronts are 
designed for quick conversion from oil to coal burning 
or vice verad, and all the boilers are to be connected to a 
single large oval funnel. 





Farapay Houser OLp Stupents’ AssocratTion.—The annual 
digner of the Faraday House Old Students’ Association was held 
at the Hotel Cecil on November 17th, Mr. P. V. Hunter, the 
President of the Association, being in the chair. The toast of 
“* Faraday House and its Old Students "’ was proposed by Mr. 
Gill, President of the Institution of Electrical Engineers. Dr. 
Russell, in reply, stated that the College had a very successful 
year, and quoted interesting and instructive figures with respect 
to the war service students sent to the Co! by the Govern- 
ment, showing that the money had been well expended. Mr. 
C. D. Taite proposed the “ Guests,”’ and Sir John Snell and 
Captain Sankey replied. Finally, Sir T. O. Callender proposed 
the toast of * “The Chairman,” Mr. P. V. Hunter, who made an 
interesting and amusing reply. An excellent musical enter- 
tainment finished up a most enjoyable evening. 

{ystrruTion of Navat Arocutrects’ ScHOLARsSHIPs.—The 
following scholarships will be offered for competition in 1923 :— 
Naval Architecture: Martell (£130 per annum); Hawthorn 
Leslie (£150 per annum); Vickers — per annum); John 
Samuel White (£100 = annum) ; a (£75 per annum). 
Marine Engineering : hardson Virestoart (£150 per annum) ; 
Denny (£75 per annum). These scholarships are open to British 
apprentices or students and are tenable—subject to the 5 vaca 
— a govemming one each 1 scholarship—for three years at the follow 





ts :—Glasgow niversity, Durham 
Universit (Armstrong College), Liverpool University, Royal 
Naval College (Greenwich), and the City and Guilds ( r- 


ing) Colones London. ~-Full particulars may be obtained from 
the Secretary, Institution of Naval Architects, 5, Adelphi- 
terrace, London, W.C. 2 
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Railway Matters. 





We are pleased to hear that Mr. W. N. Bancroft, the 
secretary to the Midland Railway Company, has been 
appointed President of the Chartered Institute of Secre- 
taries. 

Tue London and South-Western Railway Company is 
seeking powers to abandon the Basingstoke and Alton 
Light Railway. ‘This line was taken up during the war 
and its material sent-overseas. It has not been reopened, 
and now powers are to be sought to close it. 


Owe to the increasing demand on the Melbourne 
electrified suburban railways, the Victorian Railway 
Commissioners are preparing to lengthen the platform 
accommodation on certain lines, in order to permit of the 
extension of the present six-car trains to seven-car. 


Tue Minister of Transport hes recently made an order 
authorising the construction of a light railway in the 
parishes of Stretton, Clay Lane, and Woodthorpe, in the 
county of Derby, in extension of the light railway 
authorised by the Ashover Light Railway Order, 1919. 


Tue allocation of the Southern Group will be as follows : 


London and South-Western, 37.45 per cent.; South- 
Eastern and Chatham, 37.36 per cent.; and London, 
Brighton and South Coast, 25.19 per cent. These figures 


have been determined by the companies’ accountants and 
auditors. 


Ir is stated in the Great Western Railway Magazine for 
November that the sectional railway council meetings 
have been very satisfactory, and that if the spirit that pre- 
vailed in the discussions is maintained the councils should 
afford a means of securing an even better understanding 
than already exists between ‘the management and the 
men. 

From the parliamentary notices that are now appearing, 
it would appear that the Wimbledon and Sutton Railway, 
sanctioned in 1910, is to be proceeded with, and that, in® 
association therewith, the long-needed connection between 
the City and South London Railway at its Clapham 
Common terminus, through Tooting and Merton to Wim- 
bledon, will be provided. 


Tue Egyptian State Railways recently received twenty- 
eight tenders for the supply of locomotives for the goods 
service and shunting, and it is reported that an order has 
been placed with the SocietA Italiana Ernesto Breda per 
Costruzioni Meccaniche, Milan, for twenty locomotives 
at the price of £4750 each, delivered and erected free at 
Alexandria, customs excluded. 


Tue large number of 2,590,313,728 passengers were 
carried locally by rail or tramway in the city of New York 
during the year ended June 30th last. This figure shows 
an increase of 98} millions over the previous year. Of this 
number, 60 per cent. were carried by the elevated railways 
or the subways, but the elevated lines carried 25 millions 
fewer passengers, as they are being deserted, in places, 
for the new subways. 

At a meeting of the board of directors of the Great 
Eastern Railway on the 17th instant, Mr. 8. A. Parnwell, 
the assistant general manager and land agent, was pro- 
moted to succeed Sir Henry Thornton as general manager. 
Mr. Parnwell’s career has been of interest. Whilst not 
trained as an engineer, he was brought up as a land agent 
and surveyor—a kindred profession—and it was as such 
that he went to the Great Northern Railway, and thence, 
as land agent, to the Great Eastern in 1909. . 


MENTION was made in this column on August 4th of the 
Lynton and Barnstaple Light Railway being purchased 
by the London and South-Western Company. The surprise 
now is that the Midland Company is concerned in the 
matter, and that the line is to be part of the Somerset and 
Dorset Joint Line. It is not quite clear why this should 
be so, but, in view of the Midland and London and North- 
Western being in the same group, the situation is interest- 
ing. Moreover, the Great Western goes to Barnstaple 
and Minehead. 


Powrrs are being sought by the Great Western 
Railway Company for doubling the line at Colwall tunnel, 
Malvern; also to retain, sell or lease lands and to erect 
houses, shops and buildings over stations. Powers are 
also to be sought to make advances to the staff by way of 
mortgage or charge on any house occupied by a member ; 
to erect and provide houses for persons in the company’s 
employ and to promote the formation and extension of 
or assist a public utility society or housing trust whose 
objects include the erection, improvement or manage- 
ment of houses for the working c 

Tue scheme.fer the constitution of the London and 
North-Eastern Railway Company has now been approved 
by the eompanies concerned: ‘The Great Central has 
obtained better terms than were expected. The Great 
Northern chairrsani*said that that was because it was 
making rapid progress, and his colleagues thought it 
better to give in rather than risk an appeal to the 
mation Tribunal, and its attendant long delay. The Great 
Eastern chairman said his directors were influenced to 
accept the terms by two conditions. First, the stan- 
dardisation of wages had removed the advantage in that 
respect which the company had posséssed of paying wages 
on the agricultural rather than the ind 


ial level ; and, 
secondly, large~ capital expendit would be necessary 
in the near future. ~ é 


A LETTER in the Railway Gazette of the 17th instant 
from a Great Northern driver stationed at Colwich shed 
would appear to confirm what was said in our leading 
article-of the 3rd instant on railway labour, and the 
presént-day ier relations between the companies 
and their «men. The letter referred to a recent meeting 
one Bunday ing, when a lecture was given on Mr. 
Gresley’s tece-aylinter valve gear. The room was packed 
with'mechanics and their i ive inspectors 
and forérhen. The writer said: “ It goes to show, Sir, 
what the men want whert they come forward as they did 
last Sunday morning,” and that quite a lot of intelligent 
questions were asked. It concluded by saying that “a 





change seems to have taken place for good, as I have 


Notes and Memoranda. 


THe new Act to consolidate laws relating to weights 
and measures in the South African Union, makes the legal 
weight of the hundredweight 100 Ib., and that of the ton 
2000 Ib., thus adopting what were formerly known as the 
Cape hundredweight and Cape ton as the official standards 
for the Union. 


In his annual report the Enfield Sanitary Inspector says 
the 2}-ton Edison electric vehicle has proved a very great 
acquisition for the removal of house refuse. Formerly it 
toqk three horses and carts, but by the use of the electric 
vehicle an efficiency and control has been secured not 
possible with horses alone. 


EXCELLENT coal is known to exist in the Lungyen 
district and iron in the Anki district of Fukien, China, 
both within relatively easy reach of Amoy. To carry the 
existing Changchow-Amoy Railway to the coal and iron 
mining districte and, eventually, connect Amoy with 
Nanchang and the Yangtze would confer an immense 
benefit on this port and on every district in Fukien that 
the railway would traverse. 


+h 


Wrra 55 thousand million tons of lignite in the sx n 
part of Saskatchewan, the Provincial Government is not 
going to give up the experiments now being conducted by 
the Lignite Utilisation Board at Beinfait until it is proved 
beyond all doubt that briquettes cannot be made from the 
fuel. The Saskatchewan. Government has contributed 
almost a quarter of a million dollars as the Province’s 
share in this experimental work. 


Accorprxe to the South African Mining and Engineer- 
ing Journal the chief engineer to the E.R.P.M., Mr. D. 
O’Donovan, has invented a furnace which automatically 
heats rock drill steels to the best temperature for temper- 
ing. It appears that the steel is held in the furnace by 
& magnet, against the tension of a spring. When the 
desired temperature is reached the steel looses its magnetic 
properties and the spring withdraws it. 

Writmnc in The Electrical Review on the “ Electric 
Vehicle,” Mr. F. Ayton, of Ransome, Sims and Jefferies, 
says : “‘ I can assert, from my past experience as a supply 
station manager, that the demand for energy for vehicle 
battery charging is well worth taking some trouble to 
cultivate. It can be made an off-peak load—a night- 
time demand occurring when the ordinary power user 
is not taking a supply and the winter evening lighting 
peak is well on the wane. It should be possible, in the 
case of most undertakings, to make this particular business 
a@ remunerative one by a charge for electrical energy of 
not more than 2d. per unit, metered into the battery at 
the correct voltage ; a few undertakings, I understand, 
are now charging less than 2d.” 





Rarip progress is a feature of the Chinese market in 
electrical matorial, due to the increasing development of 
supply undertakings. The larger cities are almost all 
provided with electrical supplies, and the smaller towns are 
linking up. In addition to public utilities, there is a 
notable expansion in mills, factories and collieries. The 
greater part of the enterprises are privately owned, except 
in the seaboard cities, where municipal ownership is the 
rule. Steady progress is evident in telephonic and tele- 
graphic extensions, and there are important tramway 
movements. Steam power is almost solely employed, 
because of the cheap and plentiful supplies of coal and the 
absence of coastal water-power. Diesel sets are not much 
used. The Chinese market offers many good openings 
to British enterprise. 


DEMONSTRATIONS have taken place in Berlin of an 
invention to combine picture and” voice on the screen. 
The invention is due to Hans Vogt, Dr. J. Engl, and 
Joseph Masolle, and promising results have been secured. 
The sound waves act on a set of microphones devoid of any 
membrane, and the conductivity of an incandescent wire 
is varied under their impact, sound vibrations being con- 
verted into electric waves. As the variations of con- 
ductivity are extremely small, radio amplifier tubes have 
been provided. The electric waves thus reinforced are 
allowed to act upon and to control the light of an electric 
lamp, which passes through a narrow slit and falls on a 
section of the film band as it moves past. The film con- 
taining the picture thus receives the record of the voice 
in the form of variable shadings, so that perfect syn- 
chronism is insured.. In order to reconvert this optical 
record of the voice into sound waves of the same kind as 
those corresponding to the. original sound, the light of a 
steadily burning lamp is made to pass through the variable 
shadings of the sound record, and, after being made to 
fluctuate correspondingly, it strikes a. photo-electric cell, 
where it is reconverted into a sequence of electric waves. 
These act upon the membrane of a loud i 
performing the final reconversion into sound and, it is 
stated, reproducing with faithfulness the original voice. 
In a recent lecture at the Blackburn Textile Society, 
Mr. P. P. Wheelwright, the Blackburn electrical ongineer, 
said that the supply of power was now a specialised 
industry, and it was far better for manufacturers to take 
their electricity from a public source, than to generate 
it themselves. In working out costs manufacturers 
often lost sight of many items of exfense. The electrifica-} 
tion of mills could be ied with a minimam 
interruption of plant and work. Electrification not only 
benefited employers and employed, but also the district 
and the nation at large. A-considerable waste of power 
in mechanical transmission was avoided by the, use of 
electricity. Moreover, as the load - decreased *so the 
amount of energy taken decreased, which was’ not the 







case with mechanical drive; then the uniformity and 
steadiness of the elec method was a advantage, 
which had a good t upon the the product. 
Mr. Wheelwright. emphasised the, the purchase 


of electricity frem a central authority x manage- 
menf ofa mill from the worries of a thousand ore 
details, apart from the economies. effected by the @bility 
to measure power exactly. In addition to .elévtrical 
driving the speaker drew attention to the possibilities of 
electrical heating. He urged ter consideration’ for 
electrical methods, pointing out that in India and other 


Miscellanea. 


Canapa has sufficient coal to last 30,000 years, according 
to Dr. Charles Camsell, Deputy Minister of Mines. 


Raproum has been discovered on the Petawawa River 
near Pembroke, Ontario, according to a report from 
Toronto. 


Ow the withdrawal of foreign post-offices from China, 
which is to take place on January Ist next, the postage 
rate for letters from Great Britain will be 3d. 

As many as fifty motor boats are being turned out per 
annum by a native boat-building company in Canton. 
They are being equipped with American engines. 

Ir is reported that a particularly interesting discovery 
of copper has been made in the Northern Transvaal. The 
find is of native copper, and some remarkably large blocks 
of the ore, or rather metal, have been on exhibition. 

A Factory is being put up by the Canadian Salt Com- 
pany, Limited, at Windsor, for the manufacture of liquid 
ehlorine. It will have a capacity of 10 toms per day, and 
will be producing shortly. This is the first plant of its kind 
to be erected in Cafiada. 

A report from Teheran, dated November 19th, states 
that a small German steamer hed just arrived at Enzeli 
with a cargo of suger, footwear and sewing machines. 
This is the first boat to arrive in the Caspian direct from 
Hamburg. The route taken was the Kiel Canal, Baltic, 
Petrograd, and thence through the canal, joining up with 
the Volga. 

Foreten firms are being invited by the Latvian Govern- 
ment to take part in a demonstration of maehinery for 
treating flax, principally flax-breaking i to be 
held in Riga from January 21st to 27th, 1923. Machines 
will be admitted duty free. Firms thinking of. taking 
part should apply before January Ist, 1923, to the Agri- 
cultural Department of the Latvian Government, Todleben- 
boulevard, 6, Latvia, from which further partieulars can 
be obtained. 

THE new harbour installation at Brussels in connection 
with the ship canal leading to that city was formally 
opened by the King on November 12th. His Majesty 
delivered a speech in which he dwelt on the significance 
of the presence of naval units representing several friendly 
nations, and hoped the flags of these nations would often 
be seen flying in the port of Brussels in the future. His 
Majesty also emphasised the facilities the new waterway 
opened up in the matter of international trade. 

OFrFIciAL consent has been given to the plans submitted 
for the utilisation of the falls of Mambucaba, situated on 
the fngntier line between the States of Rio de Janeiro and 
Sao Paulo. It is proposed to form a syndicate for the 
purpose of installing the necessary plant and machinery 
to supply hydro-electric energy for a number of public 
services. The approval of the plan by the Government has 
entailed the reservation of an area of nearly 28,000 acres 
of land which can be devoted to any useful industrial 
purpose. 

Tue death has taken place at West Kilbride, Ayrshire, 
of Thomas J. Dodd, formerly and for many years principal 
shipbuilding surveyor of Lloyd’s Register, Glasgow, and 
well known in Clyde shipbuilding and shipping circles. 
He was born at Portsmouth in 1847, and his early training 
was acquired in Government establishments. In May, 1873, 
he was appointed to Lloyd's Register of Shipping as sur- 
veyor, and was stationed at London, Leith, Sunderland 
and Genoa. In February, 1880, he joined the Society's 
staff at Glasgow, and was promoted to the post of principal 
surveyor for the Glasgow glistrict in November, 1889. 

Tue Flintshire County Council has commenced opera- 
tions for the laying of a new road from Gronant to Rhyl, 
some 5} miles in length. The road will be a continuation 
of the existing coast road, but will avoid the dangerous 
gradients of the existing road and its treacherous windings. 
About 1} miles of this work is to be proceeded with imme- 
diately, and will be an all-concrete road reinforced by the 
Walker-Weston double-layer type of reinforeement. The 
width of the new road as designed is 50ft. between fences, 
and the carriageway is 20ft. in width, with provision for 
widening. 

Ir is reported from Copenhagen that the trial trip has 
taken place of a new steamer, the Trigga, built by the 
Frederikshayns Vaerft og Flydedok Aktieselskab for Det 
Forenede Dampskibsselskab. Details of the new vessel, 
whieh is intended for passenger and goods service between 
Esbj and England, are as follows :—Length, 235ft. ; 
breadth, 35}ft.; draught, 23}ft.; and deadweight 
carrying capacity, 1700 tons. The engine, which was 
supplied by the A/S Hélsingoer Jernskibs og Maskin- 
byggeri, is triple-expansion with cylinders 18in., 30in., 
and §0in., by 36in. stroke. There are two Howden boilers 
built by the Frederikshavns Vaerft. In order to o Ge 
vessel for its special purpose—the transport of agricultural 
produstd coll atamage has been installed, and’ its speed 
is relatively high, reaching on the trial trip a maximum of 
13} knots with an average of 124 knots. 

Ar Bawtry, in Yorkshire, the Machinery Branch of the 
Ministry of Agriculture will make some interesting tests 


] ofthe possibilities of modern types of windmill as a means 


of supplying power on the farm. These tests are to cover 
a od of at least six months, and British windmills will 
be used in a series of joint wind and electrical experiments. 
i to various causes the éxpansive windmill has 
almost entirely from most of eur English 
counties in recent years. On the Continent. it is still 
widely utilised for many purposes, and Captain Owen, 
of the Ministry, is reported in the Ironmonger to have said 
that in Germany a! 5000 windmills are manufactured 
ually for use within the borders of the German 
Republic. British manufacturers, perhaps, heve under- 
rated the potential value on many of our farms-‘of an 
up-tg-date windmill with electrical or other connections 
for working when there is no wind ; but the manufacture 
of suitable plant has not died out entirely. Should the 
Yorkshire experiments prove that there is a real opening 
for these modernised forms of a picturesque old feature 





competing countries electrification was the rule rather 





always looked upon Colwich as one of the blackest spots 
on the Great Northern.” 





than the exception, 


only here but in the Dominions, 





of the landscape, no doubt the trade will be stimulated not 
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Electric Locomotives. 


THE discussion at the Institution of Mechanical 
Engineers on Sir Vincent Raven’s paper was worthy 
of the subject, but was, nevertheless, disappointing 
in one respect. The electric locomotive must, no 
less than the steam locomotive, be regarded first 
and foremost as a vehicle. In all locomotives the 
means of propulsion, be it by reciprocating steam 
engines, by turbines, by oil or gas engines, or by 
electric motors, are secondary to the consideration 
of the wheel arrangement, the loads per axle, the 
ease and safety of running, the tractive effort, 
speed, and all the matters that concern the traffic 
manager, rather than the locomotive superin- 
tendent. For this reason it is to be regretted that 
none of the chief mechanical engineers spoke, and 
that the discussion was left almost wholly in the 
hands of electrical people. The experience of those 
who for many years have had to provide loco- 
motives that will do what the traffic department 


,| wants without carrying away all the bridges and 


ing out the insides of all the tunnels, which 
will run steadily round reverse curves at high speed 
and will not hammer the rails to pieces, is of neces- 
sity invaluable to electrical engineers and would 
have been appreciated by the members. We may 
regret, moreover, that the electric locomotive was 
allowed to have all its own way and that no one 
stood up to defend the steam engine. Fortunately, 
we are aware that the author himself is not an 
electrical whole-hogger ; he is so far willing to see 
good in the steam locomotive that he is building 
a very large one—it is now in the paint shop— 
which, when opportunity and facilities occur, will 
be run in direct competitive test with his latest 
electric locomotive. We could name other C.M.E’s. 
who have still not surrendered their belief in the 
steam locomotive, aid we feel regret that they did 
not take part in the debate. We venture to express 
a hope that they will find time to “send their 
remarks in writing.” 

The completion of Sir Vincent Raven’s express 
electric locomotive marks a distinct step in the 
development of such machines in this country. It 
is the most direct challenge to the main line steam 
locomotive that has yet appeared, and its career 
will be followed with exceptional interest. Sir 
Vincent stated, with natural pride, that it had 
an efficiency of 81 per cent. We presume he 
meant the efficiency between electrical units at 
the bow and horse-power at the rail. Taking it so, 
it is an astonishing record. If we assume that the 
motors ran at 90 per cent. efficiency, then it follows 
that the whole of the mechanical part has also to 
remarkably high & , which, to say the least of it, isa 
remarkably high figure for a plant which involves 
the use - y/ six gear reduction pairs, If it were not 


that 90 per cent. x 90 per cent. makes the 81 per 
cent. which Sir Vincent gave, we should be tempted 


to believe that his was the average electrical 
efficiency only for all loads, and putting the whole 
mechanical efficiency at, say, another 80 per cent., 
we should have a total efficiency—bow to draw-bar 
—of about 65 per cent. Before this figure can be 
contrasted with the equivalent for a steam loco- 
motive the power station thermal efficiency must 
be taken into account. If we put that figure at 
20 per cent, we shall err on the generous side. 
Thus the net efficiency—disregarding for the 
moment transmission losses—comes down to 
16 per cent. on Sir Vincent's figure and to 13 per 
cent. on ours. But the transmission losses, includ- 
ing sub-station losses, are very material. It will 
not be safe to take them at less than 10 per cent., 
and the net result is an efficiency as between coal 
at power station and draw-bar horse-power of 
between 12 and 14 per cent. It is worth noting 
that in his recent book Mr. Carter makes the effi- 
ciency of the locomotive from turbine to rail 55 per 
cent., which makes the net efficiency, coal to 
draw-bar, no more than 12 per cent. Corresponding 
figures for steam locomotives are not easily 
obtained, but in the St. Louis tests of 1904 it was 
found that a draw-bar horse-power could be 
secured for 2lb. of coal, and the figure has no 
doubt been reduced in the intervening eighteen 
years, during which superheating has been deve- 
loped. We may possibly anticipate that Sir Vin- 
cent’s new steam locomotive will show an efficiency 
coal to draw-bar, of something like 10 per cent., 
not very far removed from that of an electric loco- 
motive driven by a super-power station. Both 
will probably be beaten easily by the internal 
combustion locomotive when it is perfected. 

It is in this matter, as in nearly all others, 
unwise to lay too much stress on thermal! efficiency 
when contrasting different systems, and we only 
mention it here to moderate belief as to the enor- 
mous saving of coal that is to be effected by elec- 
trification of railways. It is in other directions 
that we must look for economy and most notably 
in the reduction of maintenance costs and con- 
venience of traffic handling. Sir Vincent's figures 
on the first point are startling. Dealing with the 
ten electric freight engines on the Shildon branch 
line, he tells us that in the year 1920, a fairly 
normal year, the total cost for repairs, snapention, 
preparation, cleaning, &c., amounted to no more 
than three-halfpence per engine mile, as against 
elevenpence halfpenny for steam locomotives doing 
the same work. Those are very striking figures. 
Again, experience shows that electric locomotives 
can be run for many more hours per year than 
steam locomotives, so that for the same service a 
less number is required. Such items as these are 
more strongly in the favour of electric locomotives 
than a rather problematical coal saving ; but, as 
Mr. Dalziel, of the Midland Railway, said in the 
discussion, even then it is difficult to set up a 
financially attractive case for the electrification 
of main lines. He found that to electrify the 
Derby to Manchester lines—some sixty-one miles— 
would cost to-day two and three-quarter million 
pounds and could be operated with 115 electric 
locomotives at about £294,000, as against £533,000 
for 251 steam engines. But even then the capital 
charges ran away with all the advantages and left 
a debit balance of £3000 per year ! 


Power Factor Correction. 


Towarps the end of his distinguished career 
the late Dr. Gisbert Kapp took a keen interest in 
power factor correction. Besides inventing an 
ingenious phase advancer, known as the Kapp 
vibrator, he also produced several important papers 
on the subject, the last of which he did not live to 
read. The task of presenting this paper at a meet- 
ing of the Institution of Electrical Engineers, held 
on Thursday evening of last week, fell to the lot 
of Professor Miles Walker, who has, of course, 
also given a considerable amount of attention to 
the subject. Power factor correction is a matter 
upon which we have often had occasion to write. 
When Professor Walker read a paper on the subject 
in 1913, we pointed out that the possibilities of the 
synchronous induction motor, which was then being 
made by the Lancashire Dynamo and Motor Com- 
pany, should not be overlooked. No mention was 

e of that machine by any of the speakers who 
took in the discussion ; but since that time 
practically every large electrical firm in this country 
has taken up the manufacture of these motors, and 
in the late Dr. Kapp’s paper, of which we publish 
a short abstract on another page, a good deal of 








attention is paid to the various types. For power 
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factor correction the phase advancer is no doubt 
quite a good device, the only real difficulty asso- 
ciated with it being that of persuading consumers 
to apply it to their existing motors. In the past it 
was universal practice to sell alternating current 
on the kilowatt-hour basis and to allow consumers 
to install induction motors, without any warning 
as to the possibility of penalties being imposed if 
those motors were found to have a detrimental 
effect on the power factor of the system, and in 
those circumstances it has always appeared 
unreasonable to us to expect consumers to install 
corrective devices. 


Far too many large induction motors have been 
set to work without regard to the effect they. are 
likely to have on the capacity of generating plant 
and mains, with the result that many central 
station engineers have found themselves in diffi- 
culties. The ordinary induction motor with its 
extreme simplicity and ruggedness, and its fairly 
low initial and maintenance costs, has appealed to 
many power users, although it is questionable in 
many cases whether motors which have exciting 
current fed into the rotor would not have proved 
more beneficial to the station engineer and the power 
user alike. The extent to which the synchronous 
induction motor has been overlooked was demon- 
strated during the course of the discussion on Mr. 
Carr’s paper read before the Institution of Elec- 
trical Engineers last year, when several of the 
speakers seemed to consider that these machines 
were new. A certain amount of power factor cor- 
rection will possibly always have to be done with 
static condensers, but the principal method of 
overcoming, or at any rate minimising, the trouble 
in the future will be, it seems, to encourage the 
use of machines which have the exciting current 
injected into-the rotor instead of drawing it from 
the mains. A phase advancer is, of course, nothing 
more than an exciter which serves to relieve the 
mains of wattless current. Whilst the exciter of 
a synchronous induction motor supplies direct 
current to the rotor windings, however, the rotary 
phase advancer supplies alternating current, 
and the relative merits of the two systems is a 
matter upon which there seems to be a certain 
amount of disagreement. The acceptance by engi- 
neers of the synchronous induction motor in 
preference to the phase advancer combination is 
a matter which seems to have mystified Professor 
Miles Walker, who holds that both from the point 
of view of cost and stability the latter arrangement 
is by far the more desirable. But the fact remains 
that the rotary phase advancer has not acquired 
much favour in this country. Indeed the British 
Westinghouse Company—now the Metropolitan- 
Vickers Electrical Company—which took up the 
manufacture of Professor Walker’s machine, has 
for some time past concentrated its attention upon 
the production of synchronous induction motors 
and has, we believe, discontinued building phase 
advancers. It is true that, generally speaking, 
engineers in this country do not favour alternating- 
current commutator machines, but we cannot 
believe that that is the real reason why the rotary 
phase advancer with field windings does not make 
headway. If we remember rightly, it was put for- 
ward mainly as a device to be added to existing 
installations, and, as we said at the time, it is 
not easy to make power users understand why 
they should use apparatus of this kind when once 
they have installed induction motors and set them 
to work. This, of course, applies to all phase 
advancers which are added as an afterthought, and 
it is possible that had Professor Walker intro- 
duced a new and complete motor fitted with an 
exciter it would have met with better success. 
As one of the speakers pointed out in the 
discussion on the late Dr. Kapp’s paper, there 
are not at present very many phase advancers in 
use in this country, which is quite in accordance 
with what we predicted when they were first 
introduced. 

Notwithstanding that the paper is the most 
up-to-date thesis on the subject that has been read 
before the Institution of Electrical Engineers, the 
discussion did not prove particularly enlightening. 
Beyond showing that Professor Walker is still a 
staunch believer in the alternating-current exciter, 
and that at Sheffield certain consumers have been 
persuaded to add exciters to motors which were 
originally set to work without them, little was 
said of very much importance. Perhaps the 
most useful suggestion was that the power factor 
might be improved in some instances by the 
adoption of group driving instead of running a 
large number of small motors underloaded. In 
America much has been done in this direction and 


but surely wattless current troubles are being 
overcome. At the time when induction motors 
were used practically exclusively on alternating- 
current systems the power factor was bound to be 
bad, but since the advent of machines fitted with 
exciters and the introduction of satisfactory static 
condensers, the power factor problem has been 
simplified. One of the most lamentable things in 
connection with the matter is that it should be 
considered necessary to introduce such complicated 
tariffs as some of those referred to in the paper. 
How consumers are made to understand them we 
have no idea, and we must confess that we should 
not like the job of having to explain their object 
to non-technical people. 








An Improvers’ Training School. 


.ALTFOUGH one frequently hears references made 
to the various polytechnic institutions of the country 
and to the good work they do towards the technical 
training of our young men, the existence, right in the 
centre of London, of a school which for the past 
twenty-six years has been giving to young artisans 
a class of technical instruction that appears to us 
to be of greater value to them than much theoretical 
knowledge, is probably wholly unknown to the 
majority of Londoners. We refer to the Trades 
Training Schools of the Worshipful Company of 
Carpenters, in Great Titchfield-street, round which 
we were recently conducted by Mr. Frederick Sutton, 
the chairman of the Schools Committee, and by Mr. 
Evelyn Barron. 

One of the essential conditions for entrance to the 
schools is that the applicant should be engaged in a 
trade, and as a fee is charged for tuition, we have 
the best assurance possible that the student is really 
earnest in his desire to improve. The fees are, who- 
ever, purely nominal, 5s. per term for men and 3s. 
for youths, which, it will be readily appreciated, is an 
insignificant contribution towards the cost of teaching 
that includes the provision of all the tools and 
materials necessary. The balance is provided by the 
Company of Carpenters and the associated Com- 
panies of Armourers and Brasiers, Joiners, Glaziers, 
Painter-stainers, Plaisterers, Tylers and Bricklayers 
and Wheelwrights. 

The school was started, as we have already men- 
tioned, some twenty-six years ago, with classes in 
carpentry alone, but by degrees other trades have been 
added, and there are now separate classes for car- 
penters, joiners, handrail makers, masons, glaziers, 
painters, plaisterers, plumbers, smiths, stone carvers, 
life modellers, tylers and bricklayers, wheelwrights, 
woodcarvers and electricians, while the number of 
students on the roll for the present session amounts 
to 328. The instructors for all the various branches 
are journeymen actually employed in their trades, 
with the result that they are naturally well acquainted 
with modern requirements, while the obvious enthu- 
siasm of the students is direct evidence of the in- 
structors’ aptitude in their work. 

A striking feature about the curriculum at the 
schools is the insistence on hand work to the exclusion 
of machining operations. It is the deliberate policy 
of the Committee to adopt this practice as it considers 
it to be the best system of training—-a theory with 
which we fully agree—and which was advocated at 
the last prize-giving by Mr. Harold Cox, as follows :-— 
“‘T want to urge that manual work is one of the best 
forms of brain education you can have. That is not 
sufficiently realised. We have been fed up for a 
century or more, perhaps for many centuries, with the 
theory that the brain can only be trained by brain 
work, that is, what is commonly called brain work. 
It is not true. The man who is doing any kind of 
skilled work must be using his brain all the time ; the 
hand and the brain have to move together. I contend 
that one of the very best means of developing the 
brain is by teaching people to do skilled hand work. 
That again is one reason why I so welcome this work 
that is being carried on by the Carpenters’ Company, 
because it is teaching people not only to do something 
that all the world wants done, but also to train their 
minds as well as their bodies in the best possible way. 
On the other hand, in the State schools, for which we 
pay so much, they are mainly taught reading and 
writing, and things dependent on reading and writing, 
and what is the result? They know nothing of a 
trade, and not being able ‘to do the material things 
that the world wants doing, all they can look to is 
some kind. of clerical employment.” 

There is little need to give an elaborate account of 
the actual work executed by the students, as the list 
of classes we have given indicates its scope, but it 
should be pointed out that the aim of the Committee 
is to help men in advancing in their trades, and that 
the class of work is thus generally of the more elaborate 
character. Thus, although the making of various 
joints, dovetailing, &c., are taught in the joinery 
classes, for the benefit of the juniors, the greater part 
of the examples which we noticed were such things as 
staircases, windows, handrails, and. so forth, while 
in the carpentry room the students were working on 


smiths were busy with brake gear and ornamental 
brackets. 

The session at the school runs from September 
25th to May 4th, with short breaks at Christmas and 
Easter, and the classes are held from 7 p.m. to 
9.30 p.m. Some of the subjects are taken on several 
evenings during the week, and others only once or 
twice, but the workshops are open on all the evenings, 
except Saturday, for practice, without extra charge. 

Taken altogether, the schools seem to us a most 
estimable institution, and the City Companies con- 
cerned are to be congratulated on their generosity in 
maintaining it, a generosity which the attendance 
register shows plainly is appreciated by the students. 








Literature. 


Direction and Position Finding by Wireless. By 


R. Kine, B.Se. London: The Wireless Press, 
Limited, 12 and 13, Henrietta-street, Strand, 
W.C. 2. Price 9s. net. 


Wuitst many books have been published on wireless 
matters generally, this is the first volume which has 
come under our notice that deals exclusively and 
extensively with position and direction finding. For 
the most part, authors of previous wireless books 
have not gone so deeply into direction finding as the 
importance of the subject demands. The construc- 
tional details of direction finding installations for 
shore service and the navigation of ships and aero- 
planes have not, so far as we are aware, been 
adequately described in previous books. The present 
author, however, has aimed at covering more or less 
new ground. Besides considering the constructional 
side, he also deals with such matters as the use of 
special maps for directional finding work, the freak 
phenomena which causes errors in bearings, and the 
elimination of faults peculiar to the direction-finding 
receiver, &c. An endeavour has been made to 
describe the principles and practice of direction and 
position finding in a manner which will enable engi- 
neers, wireless telegraphists and students who have 
not hitherto grappled with the subject, to acquire 
information without much trouble. Although much 
has been written on thermionic valves and their 
circuits, the author has deemed it necessary to 
include a chapter on the use and maintenance of 
valve circuits. A section of the book on position 
finding by cross bearings, explains the way in which 
navigation is carried out by means of a direction 
finder installed on a ship. This section of the volume 
may, it is considered, be of some value to the radio 
telegraphist, and may help him to make more intel- 
ligent use of his installation. In the sections which 
are devoted to the actual construction of apparatus, 
and the installation of shore and ship stations, the 
Marconi-Bellini-Tosi system is described, because 
it is most. commonly used in this country, the 
simple rotating frame type being most popular in 
America and France. Although only a smal] number 
of aeroplanes, apart from those used in the Services, 
have so far been fitted with direction-finding app- 
ratus, the main problems associated with this branch 
of the subject are discussed, and the wing coil, the 
Marconi-Bellini-Tosi and the Robinson or Royal Air 
Force systems are considered. Although in parts 
the book is perhaps a little too involved for some of 
the people for whom it is intended, it covers the 
subject well and will, we think, be appreciated by a 
large number of people who are interested in wireless 
work. 


SHORT NOTICES. 


Standard Handbook for Electrical Engineers. London : 
The McGraw-Hill Book Company, 6 and 7, Bouverie- 
street, E.C.4. Price 30s. -——- The fifth edition of this 
useful book, which was first published in 1907, does not 
differ from the previous edition in so far as the general 
make-up is concerned, but each section has been revised 
and up-to-date matter has been substituted for that which 
has become obsolete and of little practical value. In the 
case of some of the sections additional material has been 
added, although owing to limitations imposed by the size 
of the book, it has not been possible to add a great deal 
of new material. With the exceptions of the Sections 1, 
23 and 25, which cover units conversion factors and tables, 
mechanical data, and general engineering economics and 
central station economics, all the sections have been sub- 
stantially improved upon, and in some cases the sections 
have been ically re-written. As was done in previous 
editions, & thumb index is provided, and a noteworthy 
feature of the volume is that any specific information can 
readily be found. 


Wireless, Popular and Concise. By Lieut.-Colonel G. (. 
Chetwode Crawley.. London: Hutchinson and Co., 
Paternoster-row. Price ls. 6d. net.—At the present time 
many popular books are being published on wireless tele- 
graphy and telephony, in consequence, no doubt, of the 
broadcasting movement. The present book, which is 
composed of less than one hundred pages, is quite suitable 
for those who are seeking elementary knowledge ; but, 
unlike other popular volumes, it does not deal with the 
construction of simple receiving sets. There are sections 
on the history of wireless, wireless waves, how wireless 
messages are sent.and received, wireless telephony, wireless 
on ships, directional wireless, the Imperial wireless chain, 
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A New Kathode Ray Oscillograph. 


At the Institution of Electrical Engineers on Thursday 
evening of last week, Mr. Frank Gill, the President, 
exhibited a new kathode ray oscillograph, which is being 
placed upon the market by the Western Electric Company. 
The apparatus, which is shown diagrammatically in Fig. 1, 
consists of a vacuum tube in which kathode rays are gene- 
rated at one end, and, striking a fluorescent screen at the 
other end, appear as a green spot, the electrons for 
the rays being provided by a heated oxide coated filament. 
By adjusting the current which heats the filament, the 
the spot can be sharply focussed. As shown in the 
diagram, Fig. 1, the anode consists of a small tuhe, which 





! ; KATHOOC 


oroyt ie 
=p 
freomee_| 
—s 


SCREEN / S 
FILAMENT ae 


hs 



























jt —iji}---- 
FULAMENT ANOOL 
BATT BATT (300¥) 





can be used without introducing distortion, even up to 
the highest radio frequencies. Another advantage is that 
by adjustment of the current which heats the filament, 
the spot on the surface can be sharply focussed, and the 
effect can be photographed, so that permanent records 
of the experiments can be made. 








A Million-volt Transformer. 


As reported some time back, the General Electric Com- 
pany, of America, has constructed a million-volt trans- 
former, and in the October issue of the Journal of the 
American Istitute of Electrical Engineers the construction 
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This insulating exciting transformer is rated at 500 kilovolt- 
ampéres, 60 cycles, and is wound for 2500 volts on the 
pri and secondary sides, but the secondary is insulated 
to withstand 500,000 volts. The million-volt terminal 
is supported on a stand in the open vat, as shown in Fig. 2, 
the so-called earth sleeve being under the oil and subjected 
| to a pressure of 500,000 volts above earth, whilst the central 
| conductor and the two protective choke coils shown in 
| Fig. 2 are subjected to a pressure of a million volte above 
|earth. A from its length, this terminal is practically 
identical with those used on the main 578,000-volt trans- 
| former units. 
| ‘The sine wave motor generator set used in conjunction 
with this 1,000,000-volt transformer plant consists of a 
| compound wound interpole continuous-current motor 
| designed to develop 625 horse-power at a speed of 900 
| revolutions per minute, and is directly coupled to two 
| sine wave single-phase, 60-cycle, 550-kilovolt-ampére, 
| 2300-volt generators. The generators were specially 
| designed to give a good wave form, the revolving field 
being wound like a direct-current armature and some of 
the coils being short-circuited to balance armature reaction. 
| The use of two generators enables two independent testing 
| sets to be used at the same time, one for 578,000 volts and 
| the other for 1,000,000 volts. Voltage control is obtained 
solely by varying the field of the generators and by series 
lel armature connections. The main transformer is 
| designed on the same lines as other testing transformers 
which the General Electric Company has built during the 
| past ten years. The low-voltage winding consists of a 
single helical coil wound on an insulating cylinder. 

The high-tension winding is composed of fifty double- 
section dise coils which are taped with varnished cloth, 
and the i towards the top of the line end 
of the winding. In order to give a large radius to the upper 
corners of the coil stack a thick well-rounded wood ring 
taped with metal ribbon and insulated with varnished 
cloth is placed on top of the coil stack and is connected to 

| the line terminal. is serves to prevent leakage over the 
main insulation and also acts as a static shield and arcing 
ring. The size of the conductors, the thickness of the 
insulation, coils, and the group insulation increases 
towards the top and is very heavy near the line terminal 
| in order to avoid short circuits arising from high-voltage 


lation 





“THe EnGineer” = Gin Ce | and high-frequency line oscillations, which in a unit of this 

FIGS. 1 AND 2—OONNECTIONS FOR KATHODE RAY OSCILLOGRAPH size may be extremely severe. In all, the high-voltage 

winding contains about 30 miles of paper-covered 

aluminium strip. All the coils are in the form of thin discs 

is placed immediately in front of the filament, and it is | details are described by Mr. A. B. Hendricks, jun., who is | with one turn per la the winding being subdivided 


raised to a positive potential of 300 volts with respect to 


ected with the General Electric Company's trans- 





the filament by means of a battery composed of dry cells. 

The electrons therefore acquire a considerable velocity, 
and some of t pass completely through the tubular 
anode and fall upon the screen. Before reaching the 
screen, however, the rays pass between two pairs of 


parallel plates, which are set at right angles to one another, | 


as shown in the upper part of the diagram. If the two 
plates of either pair are not at the same potential, the 


rays will be deflected in a plane perpendicular to the plates | 


and by an amount proportional to the difference in 
potential, whilst if an alternating difference of potential 
be applied, the spot on the screen will be drawn out so 
as to form a line. The rays can also be deflected if a pair 
of parallel coils is mounted outside the tube and a 
current be through them in series, the deflection 
then being proportional to the current. 

From the foregoing, it will be perceived that the tube 
is a modification of the original Braun tube used in the 
experiments for the determination of e/m for the electron, 
and it has the advantage that it can be operated at 300 
volts instead of about 30,000 volts, as used with the 
original tube, with the result that the rays are slower and 
can be more easily deflected. 

At the time we inspected the apparatus it was being 
used to demonstrate the characteristic curve of a ther- 
mionie valve, the connections for the experiment being 
shown in Fig. 2. The valve is arranged to operate as an 
amplifier, and a low-frequency interrupter is connected 
through a transformer to the grid of the valve. The 
difference of potential between the grid and filament is 
applied to one pair of plates of the oscillograph and the 
anode current is passed through the deflecting coils, the 
other two plates being short-circuited together. The two 
deflections are arranged to be at right angles to one 
another, and as they are respectively proportional to the 
grid voltage and anode current of the valve at any instant, 


the fluorescent spot will trace out the grid voltage | 


anode current characteristic of the thermionic tube when 











| point earthed, or a single-phase 


| former department. The unit has been designed to give 


a three-phase pressure of 1,000,000 volts with the neutral 
pressure of 1,000,000 volts, 
and various other pressures are also obtainable. 


into one hundred si or fifty double turns. 

The high-voltage conductor has a current-carrying 
capacity many times greater than normal. It is good for 
at least 5000 kilovolt-ampéres capacity, but the cross 
section was determined by mechanical and electrostatic 


The complete equipment comprises three main trans- | considerations rather than by conductivity. As the out- 
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FIGS. 1 AND 2—GENERAL ARRANGEMENT AND 


| former units, each designed for a pressure of 578,000 volts, 


and when two units are connected in series to give a million 
volts to earth, an exciting transformer and a million-volt | 
terminal are brought into use. The general arrangement 
of the equipment is shown in Fig. 1, whilst Fig. 2 gives a 
diagram of connections. To obtain a million volts to 
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FIG. 3—-CHARACTERISTIC CURVES SHOWING EFFECT OF CHANGE IN THE ANODE VOLTAGE 


the interrupter is switched on. The effect on the charac- 
teristic of a change in the anode voltage of the valve can 
easily be demonstrated, the curve changing progressively 
as the anode voltage is c , #8 shown in the curves 
given in Fig. 3. Besides testing the characteristics of ther- 
mionic valves, the apparatus can also be used for examining 
the wave form of alternating-current generators, for the 
accurate comparison of two frequencies, for the investiga- 
tion of iron hysteresis, the investigation of modulation in 





radio-telephony, and the measurement of nerve reactions. 
main advantage of this form of oscillograph over 
all other forms of electro-dynamic oscillographs is that 


there is no appreciable inertia in the rays, so that the tube | units are connected in series to give a million volts to earth, tion. 


earth the insulating transformer and million-volt terminal | 
are placed on insulating stands in a large open oil vat, the 
cover of the main transformer being removed. One ter- 
minal of the latter transformer is brought out through a | 
high-voltage bushing, whilst the other is connected to a | 
cut-out on a terminal board and is earthed. 
An ammeter and wattmeter are connected in the circuit 
at this point, whilst a voltmeter coil encircles the high- | 
voltage coil stack at the earthed end. This coil, which 
is earthed, also supplies the shunt current for the watt- 
meter. The insulating transformer shown in Fig. 2 is 
used to excite the line transformer when the two main | 


| of a series of concentric insulati 


CONNECTIONS OF 1,000,000-VOLT TRANSFORMER 


side diameter of the coils is large, it was n y to use a 
large conductor to give stability to the coil whilst winding 
and handling. Aluminium was used instead of copper to 
reduce the weight of the coils and to avoid injury during 
handling. The resistance drop and losses in the high- 
voltage winding are negligible. The internal capacity 
between turns, sections and coils has been made com- 
paratively large in order to distribute and reduce the 
dielectric stresses, and the ity of the complete trans- 
former is so large that the exicting current always leads 
with respect to the voltage and is much less than usual. 
When the two units and exciting transformer are connected 
to operate at a million volts to earth the power factor of 
the generator is .3 leading. This is a favourable condition 
for the generator, for the resultant current is greatly 
reduced, and, being a leading current instead of a lagging 
one, the armature reaction acts in conjunction with the 
field excitation instead of in opposition to it. The insula- 
tion between the low and high-voltage windings consists 
cylinders with oil spaces 








for the circulation of the oil. Ided oil treated push- 
board shields with similar oil — insulate the high- 
voltage windings from the core. number of cylinders, 


| shields and oil spaces increases towards the top of the 


transformer, and the insulation is tapered according to the 
voltage stresses. 

Apart from a few minor details, the high-voltage terminal 
is constructed on the same lines as those adopted for the 
terminals of other testing transformers. The insulating 
transformer is rated at 500 kilowatts and has a ratio of 
2500 to 2500 volts, the secondary winding being insulated 
for a pressure of 500,000 volts. The primary winding is 
of flat strip, which is wound on the rings in a single layer 
which exactly covers the inner surface and gives a smooth 
hollow cylinder which is well adapted for insulation from 
the secondary winding. The main insulation is in the form 
of a pair of bushes which pass through the two ring-shaped 
cores and closely resembles the terminal of the main trans- 
former units. The secondary winding passes; through’a 
tube in the centre of the bushi and across the 
ends, thus forming a large rectangle of circular sec- 
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in 
Marine and Small Craft Exhibition. | ad 


Tae Marine and Small Craft Exhibition at the 
Royal Agricultural Hall, to which we referred briefly 


@ casing quite distinct from the crank case, they can Being of the two-stroke type, the engine can be 
effectively lubricated with grease. The cooling | easily reversed, and it is mancuvred by altering the 
ter is circulated by a positive gear pump driven | time of injection of the fuel. If, at reversal, it stops 
by a chain from the propeller shaft, while the magneto | with one crank on the dead centre fuel can be in. 
is connected with the end of the crank shaft by a | jected into the other cylinder, which will be at half- 
flexible coupling. The engine exhibited on the stand | stroke, and we are informed that even then the 


in our issue of November 17th, and which closes | js fitted up with a reversing propeller, but the makers | compression will be sufficient to ensure an explosion 


to-day, seems to mark the extinction of the steam 
engine as a means of propelling small boats. There 
are petrol and heavy oil engines of all sorts, from 
little sets to hang over the transom of a dinghy to 
good substantial engines fit to put in a tug working 


twelve to fifteen hours a day ; but not a single steam | 


engine. Some of the stands are devoted to equip- 
ment and gear, while one has wireless telephone sets. 
There are naturally plenty of sailing craft, from 
graceful racing craft to tubby cruisers, with more 
freeboard than grip in the water, and rowing boats, 
and punts, and even a lifeboat, which was shown by the 
National Lifeboat Institution. The whole exhibition 
is a credit to the organisers, and shows plainly that 
they must have worked hard to make it a success. 
The little engine exhibited by Bruntons (Sudbury, 
1919), Limited, of Stour Valley Ironworks, Sudbury, 
Suffolk, is noteworthy through having a speed reduc- 
tion gear incorporated in the main frame. The 
engine, which is illustrated by Figs. 1 and 2, is of the 

















FIG. 1—BRUNTON 6-B.H.P. ENGINE 


two-stroke type, and has two cylinders. It develops 
6 brake horse-power when running at 500 revolutions 
per minute, and can be accelerated to 700 revolutions 
per minute, when the output rises to 8 brake horse- 
power. The cylinders, it will be seen, are surrounded 
by a simple aluminium casting, which forms the 
water jacket, and at the same time produces a neat 
exterior finish. The general contour is continued by 
the crank case, directly beneath, which is machined 
all over on the inside, so that the clearance for the 
cranks may be reduced to a minimum, and the com- 


pression pressure raised as high as possible. The | 


crank shaft runs in four ball bearings, and carries at 
the centre the pinion of the reduction gearing. In 
order to get the pinion, which has double-helical 
teeth, in place the crank shaft is made in two pieces 
with a long spigotted joint. This joint is a driving fit 
and is held together by a set screw. Leakage of 
the compressed air along the crank shaft is prevented 
by a series of labyrinth packings, very similar to 
those used in steam turbines, kept tight by grease 


“Tre Enoween” 





supply a reverse gear box and solid propeller if | that will start the engine moving. The circulating 
preferred. water pump is arranged on an extension of the crank 

The most novel engine at the show is, perhaps, that | shaft, and has next to it the bilge pump. In normal 
exhibited by Reeds Patent Engine Company, Limited, | ranning order the bilge pump is disconnected from 
of Hythe, Southampton, which is illustrated by | the shaft, but in the event of the circulating pump 
Figs. 3 and 4. At first sight the engine might be | ceasing to act the bilge pump is automatically 
taken for a two-cylinder, open type steam set, but | clutched on to the shaft and takes up the work. 
as a matter of fact, it is a double-acting hot-bulb oil | The operation is effected by a simple little throw- 
engine, and embodies several radical departures from over valve worked by compressed air. Lubrication 

















FIG. 3--REEDS DOUBLE-ACTING HOT-BULB ENGINE 


orthodox design. From the cross section—Fig. 4 of the working parts is also carried out with the 
it will be seen that there are three cylinders athwart- | assistance of compressed air, which is used to force 
ship for each crank. The centre one is the working | the oil out of a container, through sight feeds, to the 
cylinder, while those on the outsides are pumps for | various bearings. The engine exhibited has two 
the scavenging air. The pistons for each group of | working cylinders, 6in. in diameter by 8in. stroke, 
three cylinders are connected together by a pin that and gives 50 brake horse-power when running at 
passes through a slot in the wall separating the | 300 revolutions per minute. 

working from the pumping cylinders. This slot Another, smaller, engine on the stand, with a single 
must, of course, be kept gas-tight and yet permit the | cylinder, 2}in. by 3in., gives 6 horse-power when 
pin to move up and down through the length of the | running at 800 revolutions per minute. In this 
stroke. Two piston rods are thus provided for each | engine a forked connecting-rod is used, and it extends 
set of cylinders, and occupy the slot space. Slippers | upwards, outside the cylinders to the pin connecting 
are arranged along each side of the piston-rods, and | the working and pumping pistons, so that the pin 
are pressed out against the sides of the slot so as to | also performs the functions of a gudgeon pin, and 
make a gas-tight joint. Advantage is taken of | piston-rods are not required. The pistons are, how- 
having a pair of piston-rods to water-cool the main | ever, increased in length, so that the slots accommo- 
piston. The water goes up one rod and down the other, | dating the connecting pin are never uncovered. 
and hinged pipes are used to make the connections | Ignition in this case is effected by sparking plugs. 

We have already dealt at some length with theHotch- 
kiss system of hydraulic propulsion—Feb. 11, 1921— 
and need not enlarge upon it here, but it is noteworthy 
that the craft exhibited by the Hotchkiss Hydraulic 
Propeller Company, Ltd., 76, Cornhill, E.C.3, includes 
several new refinements. The boat shown has a 
flat bottom, and is 26ft. long by 4ft. beam. The 
two propellers are driven by a horizontal, opposed 
engine, and the whole of the machinery is housed in 
a casing little larger than the fish well of a punt. 
The reversal of the jet of water used for propulsion 

| is now effected by placing in its path a spoon shaped 
deflector, instead of the complete drum originally 
employed, with the result that a considerable amount 
of weight is saved. The reversing lever terminates in 
a handle which just projects through the floor boards 
of the boat. The inventor informed us that several 
boats fitted with his propellers have been sent to 
tropical countries, where navigation has to be carried 
out on shallow rivers, and that he is getting out 
designs for a fairly powerful tug. 

An innovation for the Evinrude Motor Company, 

Limited, 107, Waterloo-road, 8.E., is the introduction 
| of two types of “inboard ’’ motors, to supplement 
its well-known detachable outboard engines. The 
|new sets, as will be guessed from the name, are 
intended for permanent installation inside the body 
of a boat, and have either one or two cylinders, as 
shown in Figs. 5 and 6, according to the power 











FIG. 2-BRUNTON 6-B.H.P. TWO-STROKE ENGINE required. They are of the two-cycle type, and the 


packing. The big ends of the connecting-rods are 
solid, fitted with roller bearings, and the ends of the 
crank webs are bevelled off so that the shaft may be 
threaded through the eye of the rod. The propeller 
shaft runs in three ball bearings, directly below the 
crank shaft, and carries the large wheel of the reduc- 
tion gearing. Both the gear wheels are of chrome- 
nickel steel, with machine cut teeth, and as they run 





| single cylinder set gives 2 horse-power when running 
between the cross head and the frame of the engine.|on petrol. The twin-cylinder engine gives from 
The arrangement of the rods is also very convenient | 4 to 5 horse-power, and will run at from 300 to 
for the introduction of the hot bulb belonging to the | 1200 revolutions per minute. Its weight is only 


bottom of the cylinder, as it can be placed symme- 60 Ib. A handy device which obviates much dis- 





| trically with that above. The bulbs are generally | comfort in starting up these little engines is what is 


heated by means of a blowlamp at starting, but the | known as a rope starter. It takes the form of a 
engine can be started from cold with the aid of | short length of rope wound round a drum that takes 
special plugs raised to incandescence electrically. ‘the place of the ordinary starting handle. A pull 
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on the rope starts the engine, and it is not nec 

to stoop down into the bottom of the boat to do it. 
On the stand of Astles, Limited, Hartington-road, 

Broadheath, near Manchester, there is an ingenious 

type of feathering propeller operated by a push rod 


inside the hollow propeller shaft. The blades are 
mounted on shanks, which have two bearings inside 
the boss. Between the bearings there is a mitre 
toothed wheel on each shank. These three mitre 
wheels engage with two others on the push rod. The 
push rod has two sets of steep helical keyways, of 
opposite pitch, cut om it, which engage with keys 
on the pair of mitre wheels. Each wheel engages 
with only one set of keyways, so that if the push rod 
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FIG. 4—REEDS ENGINE—CROSS SECTION 


is moved endways, the propeller blades are rotated 
about the axes of their shanks. The spirals are of 
such a pitch that there is no fear of the action being 
reversible, and the blades moving the push rod. 
An interesting feature in connection with the manu- 
facture of these propellers is the cutting of the helical 
keys, or feathers, in the mitre wheels, out of the 
solid, by a broaching process. 

The Langdon Engineering Works, Bond-street, 
Northam, Southampton, are showing, among several 
other types, an interesting rotary pump. Two 
or three sector shaped castings, which together do not 
form a complete circle, are rotated inside the circular 
casing by two crank pins. The crank shaft is excen- 
tric to the casing, and slots are provided in the sectors 
to permit their movement relative to the crank 
pins. The result of this arrangement is that during 


RAILWAYS AND ENGINEERING WORKS IN 
BRAZIL. 


One of the most notable achievements of the retiring 
Brazilian President, Dr. Epitacio Pessoa, has been the 
aniount of new railway construction carried out and the 
many new transport contracts, railway and fluvial, entered 
into. River navigation in Brazil is of great importance, 
owing to the vastness of the country, and it has been the 
object of Dr. Pessoa to promote schemes to bring the 
navigation lines into active communication with the 
railways of the country. Both are under Federal and 
State jurisdiction. The improvements effected are all 
the more notable in view of the financial stringency long 
prevalent in the Union. The length of railways in exist- 
ence at the end of 1921 was 28,818 kiloms. ; under con- 
struction, including those of the Federal Government 
and those ceded with or without guarantee of interest, 
2273 kiloms.; lines projected and approved totalled 
7729 kiloms. ; while the value of railway property owned 
by the Federal Government been assessed at over 
2,583,000,000 rupees. Municipal improvements in the 
Federal Capital have absorbed 40, contos of reis 
(nominally £2,000,000), the greater part, if not the whole 
of which, however, will be eventually returned in the 
form of property improvement and land sales. 

In the Province of Pernambuco, which a 
system of railways shorter and less complete than other 
States of the Union, it has been decided to make drastic 
improvements. Supplementary port-works are also to 
be taken in hand, for which there has been deposited with 
the Bank of Brazil a preliminary sum of 3000 contos of 
reis (nominally £150,000), while a further loan is to be 
raised for improvements to the town of Pernambuco. 

A loan of 8000 contos of reis (nominally £400,000, but 
equivalent at the present rate of exchange to no more than 
£250,000) having been raised by the State of Parahyba- 
do-Norte, a new drainage system, with an improved 
water supply for the capital, will be proceeded with, 
while the State of Sergipe (the only province in the Union 
without a railway and almost without a road) is about to 
raise a loan for the purpose of clearing and dredging the 
river Japaratuba and adjacent canals, with the view of 
improving water navigation. Several of the rivers found 
in this State are connected by natural channels, and with 
but little expense it is believed a system of canals might 
be designed which would be invaluable for transport. 

In the Province of Rio Grande-do-Sul, the most southern 
of the States of Brazil, improvements are about to be under- 
taken at Puerto Alegre. They include a new water 
supply to the city and outlying . A contract has 
been entered into with the Pont-4-Mousson Company for 
the supply of the n pipes, while another contract 
has been awarded to the Dutch firm of W. J. Kalis Wuzm 
and Co. for the dredging of the Lagoa dos Patos. 
This lake receives the important rivers of Jacuhy and 
Taquary, which flow into it near Puerto Alegre, giving it 
paramount importance as a point of distribution for a 
number of agricultural and other industries. 








THE JAPANESE COPPER INDUSTRY. 


ALTHOUGH Japan is a large copper producing country, 
she is also a good buyer of American copper. According 
to recent statistics, her purchases for the twelve months 
ending June, 1922, amounted to 44,350 tons, which was 
more than ten times the amount bought in the preceding 
twelve months. Such a sudden increase of demand may 

‘be regarded as remarkable in view of the fact that the 
Japanese copper trade in 1921 to 1922 was in serious 
financial difficulty owing to the general slump. This 




















Figs. 5 AND 6—EVINRUDE MARINE MOTORS 


one half of a revolution the sectors are crowded | 
together, while during the other half they open out. | 
lhe inlet to the pump is provided where the spaces 
between the sectors are open, and the delivery where 

they closed up, and the water is naturally squeezed 
out. No valves are, of course, necessary. 

The foregoing notes do not pretend to deal with 
anything like the whole of the exhibits at the show, 
but only with some of the more interesting that are 
essentially engineering in their nature. We leave the 
more nautical affairs, such as racing craft, with all 
sail set and up-river boats, fascinating as they are, to 
the imagination of our readers. 








condition of affairs is, however, partially accounted for 
by the heavy imports made in March, 1922, just before 
the increased import duty, raising the copper tariff from 
1.20 to 7.00 yen per 100 kin, or from .45 to 3.37 cents per 
pound in American money, came into effect. The Govern- 
ment —— measure to save the industry from fi ial 
chaos. Japanese cop industry is very largely in 
the hands of four Barons Seatabh, | ah emg goultene 
and Fujita. Most of these copper barons have their 
mines in the south-western of Japan, and their 
smelting plants are situa’ in the neighbourhood of 
Qsaka. The current rate of production is approximately 
9,000,000 Ib. per month, and the recent monthly rate of 
imports has been about 4,000,000 Ib., and exports about 
400,000 Ib. Trading in copper is largely carried on in 
Osaka, and prices are oe 100 kin, or about 133 Ib. 
The current price is ut yen per 100 kin, or about 
16 cents per pound in American money. 








Letters to the Editor. 

(We do not hold ourselves ¢ sible for the opins 
correspondents.) 

SPECIALISATION OR TEAM WORK. 


Sin,—The engineer's knowledge is the result of a fusion ot 
theory and practice in suitable proportions ; that of the specialis! 
is obtained by the elimination of all but the necessary material 
from the melting pot in order to obtain a pure metal of high- 
grade instead of an alloy of coarser elements. Yet alloys have 
perhaps more uses when of suitable composition than pure metals 
and often enhance the qualities of those of which they are com- 





of our 





One is apt to think of the earlier engineers as purely prac- 
tical men with just a general knowledge of engineering. Instead 
we find they had high theoretical attainments and specialised 
to a considerable degree. The views of the practice! man who 
asserts that theory is of little value compared with practical 
experience or the general engineer who derides specialisation 
entirely are of later date and appear to be discounted by the 
lives of such men as Watt, the Stephensons, Nasmyth, Rennie, 
Telford, Brunel and Napier, to mention a few of our great engi- 
neers of the past who had to supply both theory and specialisa- 
tion themselves. All these pioneers combined theory with 
practice, the former obtained either by university training or 
by hard study, followed up by attending the meetings of engi- 
neering or scientific bodies. They specialised in the particular 
branch of work in which they were most interested, and it is 
hardly possible to discover one who succeeded in any other way. 
How much more app tly should it be y at the present 
time, when engineering is sharply divided into a number of 
different branches, each again divided and subdivided, and every 
subdivision isting of a ber of distinct departments. 
Yet when one comes to look into the matter closely one wonders 
whether specialisation has not reached its limite now that tech- 
nical education and standardisation are general. In the days of 
the pi the principles were hardly known and concerns com- 
paratively small. Now firms are so large, their ramifications and 
sphere of action so wide and complicated, that their controllers 
cannot hope to be expert or even conversant with the details of 
any one section ; and, this being so, does it not seem to indicate 
that another phase of development is taking place, and that 
possibly team work may gradually replace specialisation ? 

We cannot all become specialists. As soon as any new discovery 
or industry is introduced, replacing old ideas, our specialised know- 
ledge becomes of little or, at any rate, of considerably less value, 
sound training then having to serve in its stead. Such industries 
as motor car and aeroplane manufacture were built up by men 
who gradually made themselves acquainted with the theory and 
practice necessary and by utilising their general knowledge of 
mechanical engineering. Similarly the telegraph engineer 
became the dynamo builder, and will have to pursue wireless 
developments, while during the war almost every firm became 
temporarily expert in military engineering and the manufacture 
of munitions. 

An argument against specialisation is that it takes 
years of experience in one line to produce an expert 
capable of controlling a department. An employee, having 
reached this position by resisting all temptation to be 
drawn into some other branch, finds that his activities are limited 
to a small number of firms, often associated, from whom he 
cannot escape. On the other hand, the employer finds great 
difficulty in obtaining new men when required having the 
specialised knowledge considered necessary for the job. One 
might compare the effect produced by so limiting the number of 
possible men to the inbreeding of animals. Blood is impoverished 
and vitality lost, and this must impeir both the employeo's 
career and the firm's power of competing, say, with other 
countries. Before the war a department isted of a b 
of men, each specialising in some branch of trade and controlled 
by others specialising in a particular class of manufacture. 
During the war, when it was necessary to make an entirely new 
clase of products, it was found practicable to utilise unskilled 
workers to do the work once done by experts. If this can be done 
on munitions, surely it can be done on any class of work. The 
unskilled worker with a short training in one job is equivalent 
to a more skilled man of wider experience when he is using only 
one section of his knowledge. Consequently the wider knowledge 
of this man can be immediately adapted without the training 
necessary to the quite unskilled person, and, given a record of 
each man’s experience, transfers could be made from one shop 
to another according to the quantity and type of manufacture 
in demand. The task of finding new blood would also be very 
much easier, as a man would be allocated on his whole experience 
and not on his specialised, often non-existent, experience. 

With each sectionof work divided into its components the need 
of the specialist in charge becomes of less importance. Indeed, 
an occasional change of work is beneficial ; it prevents staleness, 
and when cultivated renders men capable of taking up a new 
development with less chance of failure. A department contain- 
ing the right ingredients is as well equipped as a department of 
specialists. Most firms have to make new departures at times, 
and the practice is to put the work upon certain men, who either 
have to cope with it or give place to specialists, if and when they 
can be obtained, although the former may have proved useful 
to the firm hitherto. This is unfair to men who have been kept 
to one section of work, when, had they varied their activities, 
they could have more quickly adapted themselves to dealing 
with the new product and, moreover, would have saved the 
employer the trouble of replacing them. 

Looking into the careers of many engineers, one finds often that 
men of proved ability as managers of a certain type of works 
have heen given charge of quite a different type owing to the 
impossibility of finding a more suitable man, and have success- 
fully carried on. Again, our technical journals have necessarily 
to be edited by engineers after practical experience. The rabid 
adherent of specialisation would argue that the only man, say, 
capable of managing a works making ane class of machinery 
would be one used to this work and to exactly the same inethods 
and output. Although different methods may be necessary 
when working at twice the output, new men have controlled such 
work, obtaining the necessary knowledge, assisted by the existing 
staff and their own general experience. It is done by team work 
and the utilization of the available material. If the whole ques- 
tion of the utilisation of knowledge were thoroughly surveyed 
and some basis of standardisation evolved, technical and skilled 
labour could be put on a sound footing in regard to classification, 
and the further difficulty regarding engineering status might 
then solve itself. Certain ranks of scientifically, technically and 
practically trained men could be classified, and each man ther 
fitted in in accordance with his knowledge, training and expe- 
rience. All might be given ¢ chance to move up into the higher 
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grades when they had qualified themselves in the standards 
arranged, and these standards would cover a high degree of 
efficiency in several classes of work instead of only one. 
At present specialised knowledge sometimes gives a purely prac- 
tical worker a preference both in regard to position and salary 
overa much more qualified man, owing to his environment having 
given him this special knowledge which, by its rarity and by 
the laws of supply and demand, commands it, although perhaps 
quite undeserved. Environment should not be allowed to pro- 
duce this type of expert, and the profi 1 man should fight 
this out in order that the man most qualified should receive the 
honour and return to which he is entitled. Wherever the safety 
of life or property is directly concerned a Government depart- 
ment necessarily institutes regulations regarding the men respon- 
sible, with examinations for qualifications, and no man is allowed 
to act in a position above that in which he is qualified ; but when 
it is only a question of commercial values the employer alone has 
the power to determine qualifications, and he then has to look 
among men who have special experience generally obtained 
owing to their environment having been of the right kind. 
Although perhaps expeditious, this does not bring out the best 
brains and training available. Moreover, employers cannot have 
the facilities or wide knowledge of a body continually examining 
applicants, and are prejudiced in favour of getting men in at 
an early age and keeping them to their own methods which per- 
haps they would prefer not to pass to other firms—a well-known 
failing and a fallacy where foreign competition is to be met— 
and further, by so doing, these men do not command large 
salaries and thus tend to counterbalance those necessarily given 
to the type of expert considered above. When meeting foreign 
competition the highest all-round efficiency is necessary, and this 
ean only be obtained by utilising all available knowledge by 
team work. 

As suggested earlier, the best engineering knowledge is 
a combination of theory and practice obtained either by the 
most suitable training or by incessant application, and the 
owners of this knowledge are the only truly highly qualified 
engineers. The term engineer, however, is often used for any 
grade of worker in the engineering trades, and at the present 
time is no guide to qualifications, and degrees or membership 
of engineering bodies are practically only of value to the possessor, 
as someone has said, of knowledge in this connection, to which 
one may add, “owing to the system of utilising labour,” for 
hardly anyone would take the trouble to ire a large 
of knowledge who had not the energy to utilise it. If somebody 
would introduce a standard of training which would produce men 
suitable for team work and a wider sphere of action, approved by 
engineering firms as in their interests, who would be willing to do 
away with the over-specialised, inbred type, a scale of rank by 
knowledge and experience—with provision for slackers—could 
be devised which all would be proud to recognise from the highest 
grade to the lowest. By utilising these ranks in their right pro- 
portions the best work could be obtained and all departments 
worked at the highest efficiency and be capable of rearrangement 
to suit any conditions and also prevent staleness. 

A further advantage to be obtained by the elimination of the 
specialist is that our engineering discussions could also be made 
more general instead of confined to the few directly engaged in a 
narrow field and thus become more interesting and instructive to 
the majority. F. A. P. 

November 18th. 








THE TURBO-COMPRESSOR AND AVIATION. 





Sir,—In connection with the paper recently presented by 
Professor Rateau to the Institution of Mechanical Engineers, I 
should like to make the following remarks. 

In the Rateau system a special exhsust box is fitted to the 
engive. The pressure in this exhaust box is kept at a constant 
value p,, which exceeds the atmospheric pressure p. The 
exhaust expands continuously from p, to p, doing work on a 
turbine. The work so obtained is utilised to supply the engine 
with air at a pressure pg, where py is above the atmospheric 
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Compressor 








The following table shows the value of this back pressure at 
different altitudes for different , ground level inlet pressure 
being introduced at every altitude. 


Back pressure at overall efficiencies of :— 


Altitude. 20 per cent. 25 per cent. 30 per cent. 
Feet. Lb. per sq. in. Lh. persq.in. Lb. persq. in. 
enn ced i a ue ae es © os mS 
17,700 . ee se BF. hs or 
36,000 - 86 0 Biba dt. ts OE 


It will be noted how very much the back pressure on the engine 
rises as the overall efficiency falls below 30 per cent. 

Considering the conditions under which both turbine an: 
blower have to work, it is not considered possible to obtain overal! 
efficiencies of the order of 30 per cent. 
be 20 per cent., with 25 per cent. as a practical limit. Taking 
22.5 per cent. as a value for an average plant, back pressures of 
the order of 3 lb. per square inch will have to be allowed in order 
to restore ground level inlet pressures at 15,000ft. The utility 
of the device will then depend largely on the effect this back 
pressure has on the running of an engine. 


sidered. 


especially, other schemes will have to be considered. 
W. J. STERN, 
Directorate of Research, Air Ministry. 


November 20th. 


TRAIN SPEEDS OF 90 MILES PER HOUR. 


Str,—. 


A more likely value would | 


In this connection 
both loss in power and possible overheating will have to be con- 


In any case, tho strictly limited range of “ full compensation ” 
shows that the scheme proposed by Professor Kateau is not a 
complete solution of the problem, and that at greater altitudes, 


As a motor engineer I have been much interested to 
read, on page 531 of your last issue, of the maximum speed of 


with but little credit for the engine ; but with the track as then 

constructed there would have been some risks. All records 

were taken on the uphill run to Freiburg as a test of the high 
tractive power of the engine at maximum speeds. The cut-off 
ranged from 40 to 50 per cent., and the receiver pressure from 

51 Ib. to 62 lb., the piston loads being equal in both the small 
and large cylinders. The engine was designed fer maximun 
speeds of only 75 miles per hour with heavy loads. When 
running at 88 miles per hour the boiler yiolded 2140 horse-power, 
or 29 horse-power per ton of loaded engine. The compound 
engine used for these tests had flat slide valves for the low- 
pressure steam, and the experience thus obtained showed that 
such valves were unfavourable for speeds above 75 miles per 
| hour. In consequence all later engines hy the same designer 
and maker were fitted with low-pressure piston valves, and they 
then easily indicated 30 horse-power per ton of loaded engine 
when tested on the railways of Portugal with saturated steam, 
as shown by the M.E.P. measure of the indicator cards repro 
duced by the same journal, Railway Gazette, in its issue of 
September 25th, 1914. In the latter case there are only two 
piston valves for four cylinders and the engine weight, loaded, 
is 75 tons. For fuller details 1 would refer readers to the publi 
cation specified. 

These trials and improvements in locomotives were miin!y 
the result of competition by high-speed electric train motors 
in Germany, and demonstrated that if very high passenger 
speeds were required they could be realised commercially by 
steam locomotives. When this proof of high speed by stean: 
locomotives was thus practically demonstrated the agitation 
for “ lightning " speeds came to an end. But the steam loco- 
motive has now to compete with the petrol motor by road and 
by air, and steam locomotive engineers may be required to add 
from 20 to 30 miles per hour to their present best speeds if 
they hope to survive the competition. I therefore venture to 
express, as an outsider, the humble opinion that the article 
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80 miles per hour averaged by a steam train between Swindon 
and London carrying the ocean mails on May 9th, 1904. Although 
the track named is the finest in the world, straight, open and 
falling, through the Thames valley, down to London, it shows 
that such high speeds are practicable whenever required. 
about the seme time, continental railways also were experi- 
menting with extra-high train speeds, 
solidly built roads, speeds of 90 miles per hour could be run 
if any call arose for such rates of travel. Examples of this were 
given by the Railway Gazette (London), on page 276, April 17th, 
1908, relating to the Bavarian Railway train runs between 
Munich and Augsburg, on which an average start-to-stop rate 
of 81 miles per hour was recorded on two successive trips, the 
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pressure p. The system can be represented diagrammatically 
as in the figure. 

If T, Ty. T, and T, represent the absolute temperature of the 
air at the various points in the diagram, then, assuming adiabatic 
expansion in the turbine and adiabatic compression in the com- 
pressor, we get— 


Work available per pound of exhaust leaving turbine = C, 


(T, — T,)- 
Work required in compressor per pound of air entering engine | 
C, (T, — T). 


If » = overall efficiency of turbine and blower (the latter is 
directly coupled to the turbine), we get for continuous working 
(neglee ting weight of fuel)}— 


Cy(T, — T) = 90> (T, -°T3) 


iad i es 


, 
z—1l a—l 
ATF 1-8 b-@ I 
P yy 
This is the equation utilixed by Rateau as the besis for the 
curves shown in Fig. 3 of his paper. At altitude, p and T are 
known. If we wish to supply the engine with air at ground level 
pressure, pp is fixed. The temperature T, in the exhaust box 
is also assumed constant. The only unknowns in the above 
equation are thus 7 and p, ‘We then séé that at a given altitude 
the value of 7, or,.in other words, the back pressure (Py — Po), is 
purely a function of the efficiency of the combination (7). 


» T. 
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| both the G.W.R. and the Bavarian runs would appear to be 
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distance being 37.5 miles. The maximum rising and falling 
gradients of this line are 1 in 200, and on the latter 96 miles 
per hour were recorded by the automatic speed recorder. The 
profile is undulating, but. the terminal station is lower than 
the starting station at Munich. To compensate the slower 
uphill running much of the latter part of the journey had to be 
made at a speed of 90 miles per hour. The locomotive was of 
the 4-4-4 compound type with 7ft. wheels. 

Since a speed of 120 miles per hour, even without any motive 
power, would not be remarkable given a sufficient declivity, 


less creditable to the locomotive performance—nas 
maximum tractive effort at such speeds—than the following, 
quoted from the same page of the Railway Gazette, with the 
accompanying speed record and profile. This automatic speed 
record delineates in a few inches of space the whole log of a 
high-speed run between Freiburg and Offenburg in Baden, a 
distance of 39.3 miles, almost continuously on the up gradient, 
and with a net altitude rise of 366ft., the “* Atlantic” type 
sdturated-steam cotmpourid locomotive hauling .a train. of 138 
tons through that difference of level in 32} min., or a start- 
to-stop average of 72}-miles per hour. The minimum speed up 
the steepest gradient of 1 in 176 never fell below 75 miles per 
hour ; arid 6n @ practically level portion, rising 1 in 918, the 
speed was 87} miles per hour. A large number of trips were 
run, during one of which the speed on this portion was 90 miles 
per hour. Up the ineline of from 1 in 177 to 1 im 200, near 
the end of the trip, the speed was 84.4 'miles pet hour. The rate 
of 75 miles ‘per hour was usually attained within 6 min. of the 
start.‘ In the oppesite direétion, with the’ line falling to Offen- 


ie ¥ line 





= ~ 
Total distance 39°3 miles 


SPEED RECORD AND PROFILE BETWEEN 


At | 


and proved that, on | 





burg. a speed of 100 miles per hour could have’ been maintained 


ap Miles per hour . Miles per hour 90 
80 —_ eft _ ee ee a 0 
4 Tae a o- ae 
4 rane ——— = 
<o—__— —— —40 
30— fF - —_ —___— —30 
a -— ~~ — athens 
20—F ee — = 
“OFFENBURG Total time 82°5 minutes FREIBURG” 
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FREIBURG 
Swain Sc 
OFFENBURG AND FREIBURG 
| by the late Mr. Rous Marten was timely, thouzh so long delayed 
| in publication. v W 


November 2st. 


SCHOLARSHIPS IN ENGINEERING. 


Tue Council of the British Electrical and Allied Manufac- 
turers’ Association (Incorp.) has, on the recommendation of 
its Education Committee, recently granted the following 
scholarships for the 1922-23 college session, each tenable for 
one year, each carrying a maintenance allowance of £100 
and the payment of college fees :— 





I~ Evecrricat Encrneerine (Steam TURBO-GENERATORS). 
Leonard Hulford Loder Badham: Tenable at the City and 
Guilds (Eng.) College, South Kensington. Mr. Badham held a 
similar scholarship last year. He received his education at 
by Technical Schools. 


illiam Freeman Evans: Tenable at Manchester College of 


Technol Mr. Evans received his education at Manchester 
College o’ of Tee hnology (Associate). 
Richard Matthews: Tenable at the City and Guilds 


(Eng.) College, South Kensington. Mr. Matthews received his 
education at Rugby Technical Schools. 

Rowland Wright: Tenable at the City and Guilds (Eng.) 
College, South i Mr. Wright received his education 


at Rugby Technical 
In Mecuantcat Enoiveentnc (Steam TuRsINEs). 
_ William . oa Bowers: Tenable at Finsbury Technical 


Bowers held a similar scholarship last year. He 
eottel his ‘education at Erith Technical Institute, where he 


also held a scholarship. 

Arthur Reginald ‘Smith: Tenable at the University, 
Birmingham. Mr. Tt; received his education at 
Handsworth Techuicel 5 Se 


James William Davison : ‘Tenable at Manchester College of 
Technol oo Davison received his education at Harris 


Isaac yt a vn Hedley: Tenable at Armstrong College, 
University of Durham. Mr. Hedley received his education at 
the Technical School, Newcastle-on-Tyne. 

Hubert Christo her Lack : Tenable at Manchester Ba 

t the G 







ools. 











of Techno! . Lack received his education at 
School, bo: , and Loughborough Co 

Frederick David Roberts: Tenable at Manchester College of 
Techno! Mr. Roberts received his education at Manchester 
College of Techno! 


logy. 

Morris Lord Yates: Tenable at Manchester College of Tech- 
nology. Mr. Yates held a similar scholarship last year. He 
received his education at Rugby Lower School of Lawrence 
Sheriffe and Rugby Technical Schools. 








Str Atrazp “Yarr w.—lIt is common knowledge that the 
marriage is about to take place between Sif Alfred Yarrow, 
Bt., F.R.S., and Miss Eleanor Barnes, and as both parties are 
known to many of our readers the following may be of 
interest :—Miss Eleanor Barnes is the daughter o! the late Mr. 
pa mm Barnes, of Foxley, Bishop Stortford, a descendant of 
Dr. Meade, who was known not only for his li medical 
works, but as possessing the finest library of his time. On 
her mother’s side she is a Sanderson, pee, © Serene of 
Bishop Sanderson, of Lincoln, the friend of Walton, who 
wrote a charming sketch of his life. She is the authoress of 
* As the Water Flows,” and is t lover of outdoor life. 
Sir Alfred Yarrow, on his father’s side, is of Scotch descent, as 
the name indicates, and on his mother's side his ancestors were 
Jewish, his mother-being related to Disraeli. 
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The Improvement of Power Factor. 


A paper on “The Improvement of Power Factor,” 
which was originally written by the late Dr. Kapp, was 
read before the Institution of Electrical Engineers on 
Thursday, November 16th, by Professor Miles Walker, 
who has been responsible for the revision of the paper. 
In connection with the economical limit of power factor 
correction in relation to capital outlay, it is shown that 
if C is the capital cost of generating and transmission 





fashion and delta fashion, this arrangement being, of | 
course, applicable to all machines of this class. It is 
obvious that if the rotor has a three-phase winding, one 
phase must carry the full load exciting current, whilst the 
other two phases must carry half of it. The exciter must | 
give about 40 per cent. more current than the normal slip 
ring current when the machine is working under the actual 
asynchronous condition. The excitation produced wil 
be about 5 per cent. greater, but as the rotor teeth must 
be well saturated there is no proportional increase in the | 
field. There is, however, unequal local heating, and to 
overcome this difficulty the Oerlikon Company arranges 


plant per kilowatt and c is the cost of phase-improving | the windings in one phase in two parallel paths, as shown 


plant per wattless kilovolt-ampére, then writing a = c/C, | in Fig. 2, the effect of this arrangement being to make the 
it is economical, from the capital outlay point of view, to | rotor heating uniform and the excitation the same as 
go on improving the power factor until sin g = a, where | when alternating current is used. The exciting current is 
g is the angle of lag. The saving thereby effected is equal | double the alternating slip ring current. In the asynchron- | 
to 100 [1 — cos (gy — ~)] per cent., where cos g, is the | ous condition, the halving the number of turns in one phase 


Rotor 

















Fic. ], —Method of starting a 
synchronous induction motor. 


“Twa Cromer” 


original power factor before improvement. A practical 

example is worked out to show the operation of this rule. | 
The synchronous motor and static condenser used exclu- 
sively for injecting leading kilovolt-ampéres are con- 
sidered. The rotary converter and the synchronous 
induction motor serving the double purpose of supplying 
power and injecting leading kilovolt-ampéres are also 
dealt with, and their applications are described. Various 
methods of starting the synchronous induction motor are 
illustrated. Phase advancers of the rotating type and 
which are connected to the slip rings of induction motors | 
are considered, and the effect of these phase advancers | 
upon the performance of the induction motor is illustrated | 
by several examples. The author then proceeds to give 
an expression for the apparent capacity for his “ vibrator” 
in terms of the constants of the machine, and shows how 
to arrive at the size of a vibrator to suit any given con- 
ditions. The last section of the paper covers meters and 
tariffs. Various methods for indicating the kilowatt | 
maximum demand, and the wattless kilovolt-ampéres 


are discussed, and particulars are given of the tariffs | 


employed by various power companies. 
Idle running machines employed solely for power factor 


correction are not, the author explains, often used by | 


consumers, because the method is costly. The fact that 
rotary condensers are successfully used by supply com- 
panies is due to the absolute necessity of giving distant 
consumers a constant voltage supply. Like a transformer, 
a static condenser requires no attention, and in this respect 


it offers a great advantage over any rotary machine, and | 


it wastes very little energy. The limiting safe voltage on 


an element of this type of condenser is generally considered | 


to be 600 volts, although for certain purposes elements of | 


smaller capacity are made for 750 volts. The number of 
elements required depends upon the voltage current and 
frequency. For a 100-kilovolt output and including tank 


and switchgear, the cost of a 50-cycle static condenser | 


equipment is given as follows : 


Voltage on supply ter 


mi 600 440 440 
Transformer Not used Used Not used 
Condenser voltage 600 vb 600 ee 440 

ee £336 13 4 .. £468 8 4 .. £580 5 ll 


The practical application of the idea of using the same 
machine for the double purpose of providing motive power 
and at the same time injecting leading kilovolt-ampéres 
into the supply mairis dates back some thirty years, 
when the Oerlikon Company employed a few machines 
operating in this way in its own shops. It is, of course, 
desirable that a motor for this purpose should be self- 
starting and self-synchronising. If the machine is pro- 
vided with a wound rotor like an induction motor, it can 
be started with a resistance inserted in the rotor circuit, 
and when it is nearly up to speed a direct current can be 
passed through the rotor winding, so as permanently to 
magnetise the poles and convért it into a synchronous 
motor. In ordér that the motor when so excited shall pull 
into synchronism, the slip must be small and the moment 
of inertia not too great. Almost every dynamo maker is 
now teady to supply these motors. The various makes 
differ in detail, but the main principle is always the same. 
In some eases the direct current can be applied during 
the starting period, when the process of statting is as 
simple as that, of starting an ordinary induction motor. 
The rotor may have salient or non-salient poles. In the 
formér case, the starting torque is émaller than when rion- 
salient poles are used. The modern practice is to put 
sufficient copper into the rotor to make the slip | per cent., 
and to keep down the moment of inertia to the lowest 


possible value, for the motor will then readily synchronise, | 


even under load or overload. 

The siniple British Westinghouse arrangement, in which 
the direct current is down one phdse- and up the 
other two in parallel, is stiown in Fig. 1. In order to rediuce 
disturbance on the line whilst starting the stator, windings 


use of. a two-phase winding on the rotor, with the s 


| 


stip [rings LSA, 


British Westinghouse fic. 2. 


| in the rotor teeth. 
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—Mcthod of starting an Ocrlikon 
induction motor. 


synchronous 


introduces a certain amount of"dissymmetry, but as there 
is always plenty of starting torque this is a matter of no 
importance. 

In a system devised by Siemens-Schuckert—see Fig. 3 

—an attempt has been made to reduce the magnitude of 
the direct current excitation by providing a separate 
excitation winding, which has a larger number of turns 
than the three-phase,winding. The rotor has salient poles, 
but the pole,shoes are so wide that the starting winding 
which is housed in the pole shoes acts almost the same as 
in a motor withnon-salient poles. The exciting winding 
is, as usual, placed on the magnet cores, and the excitation 
is sufficiently great to produce a high degree of saturation 
At starting a very high voltage is 
induced in the exciting coils, so that a shunt resistance 
must be permanently connected in parallel with it. The 


| exciting arrangements employed by the Metropolitan- 


Vickers Electrical Company have recently been dealt with 
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Fic.G. —Method of starting an English Flectnic Co 
synchronous induction motor 


“The Exomesr” 


in Mr. Carr’s paper read before the Institution of Electrical 
Engineers. 

The Crompton scheme, shown in Fig. 4, involves the 
point carried out to a slip ring, so that, in all three rings 
are required.. The advantage of this arrangement is that 
although there may be a high voltage on the two outer 
slip rings, the voltage on the neutral ring and therefore on 
one terminal of the exciter is no higher than the exciting 
voltage. Thus, the whole of the exciter is protected from 
the open circuit slip ring voltage. Another advantage is 
that the whole of the rotor copper is loaded to the same 
current density. The makers claim that in its asynchron- 
ous condition the machine will start against 24 times full- 
load torque. The exciter is connected permanently in 
circuit, and by adjusting the shunt rheostat the leading 
power factor can be regylated at various loads. 

.The_standard type. of starting and synchronising gear 


used. by. the Lancashire: Dynamo: and Motor Company. is | 
The rotor: has a two- | 


shown diagrammatically in Fig. 5. 


may be arranged so that they can first. be connected star | phase winding, but with a 120 deg. displacement of the 


phases, and each winding acts at starting as an inde- 
pendent single-phase winding, whilst at synchronism the 
middle slip ring is out of circuit, so that the two windings 


| give together an excitation equal to 3 times the ampére 


turns of one phase. The change over from the asynchron- 
ous to the synchronous condition is made through « 
‘* buffer resistance.” By an ingenious arrangement of 
change-over switch gear the English Electric Company 
obtains the advantage of the full starting torque due to a 
three-phase roter combined with equal current loading 
in all the rotor copper when the rotor acts as a single axis 
field magnet. The rotor has only two phases, but they 
may be coupled to form an open delta connection for 
starting purposes when the electrical angle between the 
two phases is 60 deg., and by reversing one phase the 
electrical angle may be altered to 120 deg., when the 


excitation given is V3 times the ampére turns in one 
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l1c.3. —Method of starting a Siemens-Schuckert 
synchronous induction motor 
Swain Sc 
phase. The arrangement is shown diag rammatically in 


Fig 6, where there are four slip rings, marked aa, 6 b,, 
corresponding to the four terminals of the A and B phases 
in open delta, the third phase being omitted. To facilitate 
tracing out the connections, the switch contacts are 
similarly lettered, and the small key diagrams show 
vectorially the connections for “ start’ and “ running.” 
At starting, the switch is thrown on to the lower contacts, 
and after all the starting resistance has been short cir- 
cuited the switch is thrown on to the upper contacts. The 
exciting circuit adopted by the General Electric Company 
is shown in Fig. 7. The rotor is star-connected, and the 
connections with the exciter are such that one phase 
carries the total exciting current, whilst the other two 
phases each carry half the current. One phase may be 
said to be overloaded, but strictly speaking this is not the 
case, and it would be more correct to say that the other 
two phases are underloaded. This is unavoidable in con- 
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Fic. 5. —Method of starting a Lancashire Dynamo and, 
dotor Co synchronous induction motor 
Fic. 7 Method of starteng a General Flecttic Co 
synchronous imduction motor 
Swam Sc 


sequence of the necessity of restricting the slip to a smaller 
value than that which occurs in an ordinary induction 
motor in order to ensure quick and certain synchronising, 
so that the extra copper would have to be provided in the 
rotor in any case. 

After considering the construction and performance of 
some synchronous induction motors, the author discusses 
the possibilities of the rotary converter as a phase advancer, 
and it is shown that the application of this class of machine 
for power factor correction is rather limited on account 
of the rapid increase of the copper losses in the armature 
with an increase in the wattless component given to the 
line. In dealing with phase advancers, the author first 
discusses the general theory, and proceeds to deal with 
the two types in use—the rotating and oscillating types-— 
which have already been described in our columns. Finally, 
the author deals with meters and tariffs. 
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100-Ton Overhead Electric 
Travelling Crane. 


Txe illustrations on this and page 554 show a four- 
motor electric overhead travelling crane, capable of lifting 
100 tons, which has recently been constructed for the 





Japanese Navy by the Vaughan Crane Company, Limited, 
Openshaw, Manchester. 
above capacity which Messrs. Vaughan have built for the | 
same customers, and 5 
fact that the full load o 
rope only, as compared with the usual eigh 


The span of the crane is 70ft. between the rail centres | 
and the height to be lifted from the floor to the rail level | 
39ft., but the total height is increased to 45ft. by a pit | 
sunk 6ft. below the floor level. The cross girders are of 

the Warren lattice type, with stringers on both sides of | 
the crane, the horizontal bracing being fixed by means of | 
bolts. The end carriages have four travelling wheels, each 

pair carried in compensating bogies. The longitudinal | 
travelling motion is operated by a 60 brake horse.power | 
motor of the totally enclosed, series-wound type, made by | 
Metropolitan-Vickers Electrical Company, Limited. When 


is is the second crane of the | 


ial attention is called to the | 
100 tons is lifted on four falls of | 
t or more 
falls, an arrangement which prolongs the life of the rope. 


type with five minutes rating. ‘Thése were also Py es 
by the makers of the motors. The switch is fitted 
with a main circuit breaker and one overload relay for 
each circuit. The lifting ropes are of flexible steel wire 
with hemp cores. 








Radio Direction Finding. 


A PaPrER on “ The Effects of Local Conditions of Radio 
Direction-finding Installations,’’ read before the Wireless 
Section of the Institution of Electrical Engineers by Mr. 
R. L. Smith Rose and Mr. R. H. Barfield on November 
22nd, gives an account of some of the experiments carried 
out during the past year by the Sub-committee of the 
Radio Research Board 
The paper summarises the work done by previous investi- 
gators on the same lines, and indicates why further 
research was necessary. It also describes experiments 
which provide quantitative data as regards the effect of 
metal work, coils, aerials, overhead wires, and trees on 
a direction-finding set in the vicinity, and gives definite 





on Wireless Direction Finding. | 


sporti? 


| tional field, due to re-radiation or induction, 


absorption of that component of its magnetic 

cular to this plane, and the resultant field 
would therefore affect a direction-finding coil by giving 
an apparent direction deflected towards the normal to 
the p of the wires. 

A comparatively short overhead wire system, such as 
an ordinary open radio telegraphic aerial, would naturally 
be ex to have a much greater influence on the 
readings of a direction finder when it is tuned to the in- 
coming waves. In this case, the possibility of an addi- 
8 not 
remote. ing some experiments, described by Holling- 
worth and Hayle in 1919, it was found that the tuning in 
of an aerial a quarter of a mile away produced an error of 
about 4 deg., but only when the canal was almost exactly 
on the line joining the transmitter and direction finder. 
A new multi-wire aerial just erected at the National 
Physical Laboratory has been found to produce an altera- 


| tion in the bearing of Paris of 4 to 5 deg. when tuned to 


the same wave length, although the nearest point of the 
aerial is over 120ft. from the direction finder, and the 


| leading-in wire of the aerial, where the current will 


naturally be at a maximum, is about 300ft. away. Further 
experiments are to be carried out with a view to studying 
this effect. 


The proximity of a closed coil may affect the readings 
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making 380 revolutions per minute, this motor is capable 
of propelling the crane fully loaded with 100 tons at a 
speed of 160ft. per minute through spur ing. The 
low-tension motor is provided with a foot brake operated 
from the driver’s cage. The crab is of the built-up type, 
and carries two separate hoisting drums, one for 100 tons 
and the other for 30-ton loads, both of which have four 
falls of rope. The main hoist has two speeds, namely, 
5ft. per minute for the maximum weight and l0ft. per 
minute for 50-ton loads. These are operated by a 60 brake 
horse-power electric motor similar to that used for the 
longitudinal travel. The auxiliary hoist is capable of 
lifting 30 tons at a speed of 15tt. per minute by 

of a 60 brake horse-power motor. 

Hand releasing gear is fitted to the electro-magnetic 
brakes on both hoists, so that the crane driver in the cage 
can cut out the motor and relieve the brake pressure 
irrespective of the position of the crab, and so permit the 
load to descend by gravity under control. This enables 
loads to be handled with much delicacy. An automatic 
circuit breaker is fitted to each hoist to ent over- 
winding and overlowering. In the event of the hoisting 
barrel being inadvertently revolved beyond safe limits in 
either direction because of want of attention or other 
causes, current will be completely cut off from the 
motor, thus proventing damage to the crane. The 
circuit breaker is self-resetting. 

The cross-traversing motion is operated by a 30 brake 
horse-power motor, which runs at 400 revolutions 
per minute, and which is capable of moving 100 tons 
at a speed of 50ft. per minute. All pinions are of steel, 
as also is the spur wheel which meshes with the 
main hoisting motor pinion, and the main hoist barrel 
spur wheel. All the gearing, ae the barrel wheels 
and their pinions, is machine cut. © operator’s cage is 
fitted at one end of the span, and there are platforms 
extending the full on both sides of the crane. The 
motors are designed for direct current at 220 volts, and 
the motor controllers are of the open metallic resistance 
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| figures which show the extent in certain cases of errors | 


| produced by mountains and buildings. 

As regards the effects of metal work in large and small 
quantities, the conclusions arrived at are that masses 
of metal comparable in dimensions with the receiving coil 
do not perceptibly produce any errors in the bearings 
indicated t by the latter, except when placed within a few 
feet of the coils. As a safe precaution, however, it is well 
to keep the space, say, 10ft. round the coil, fairly clear of 
even small pieces of metal, as the cumulative effect of 
even small pieces may become quite appreciable. For 
this reason, it is advisable to ensure that the hut or other 
structure containing the direction-finding set is as free 
as possible from metal in the way of joint plates, door and 
window fastenings, &c., and that metal oil stoves or lamps 
are not placed too near to the receiving coils. 
however, the extent of the metal work in the neighbour- 
hood is moderately great, the resulting errors in observed 
bearings become very much more serious. The effect of 
masses of metal in producing large errors in the reading 
of a radio direction finder may in some instances be 
utilised for the discovery of such metal work when the metal 
is not visible or when its presence cannot be detected by 


means. 
A possible cause of errors which is frequently encoun- 
tered in selecting a site for a direction-finding set is the 


presence of overhead conducting wires. ts 
described in the paper show that errors ranging from 12 to 
70 deg. may be produced on a direction-finding coil 
mounted immediately underneath telephone wires some 
20ft. high. The errors produced diminish rapidly as the 
coil is moved away from the wires, but even at the distance 
of 120ft. from the line of wires the errors may be a few 
In one sense, the overhead wires may be re- 

rded as the top side of a huge vertical frame, of which 
the earth forms the lower side and the vertical sides are 
formed by the connections to earth at the various ex- 





of a direction finder in a manner similiar to that of a 
tuned aerial. Experiments have shown that it is desirable 
to keep all frame coils at least 100ft. away from a directional 
receiving set, especially if both sets are in operation 
simultaneously. 

It has been known for a considerable time past that the 
presence of trees has a considerable effect on the propaga- 
tion of electro-magnetic waves. A large tree may be 

as @ vertical aerial, in which oscillatory currents 

are induced by the arriving electro-magnetic waves, and 
these currents may give rise to secondary effects due to 
induction or re-radiation. Since, however, the tree will 
possess a fairly high resistance, and it naturally constitutes 
an untuned circuit for most wave lengths, the presence of 
single isolated trees would not be expected to have much 
effect upon a direction-finding coil, unless placed in very 
close proximity to the trees. ith large masses or clumps 
of trees, however, a cumulative effect may be produced 
with regard to the socondary field, which may give rise 
to serious errors at a directional receiving installation. 
Experiments carried out at the National Physical Labo- 
ratory show that the presence of trees within about 300ft. 
from a direction-finding installation may produce quite 
measurable errors in the ings, and as it is possible 

that the error may vary with the changing state of the 
trees at the different seasons, the error may be a variable 


one. 

It has long been known that large buildings, hills and 
mountains act as ial obstacles to the passage of electro- 
magnetic waves, and the tendency is for the waves to be 
deviated around the obstacle, and a directional finder in 
the neighbourhood of such obstacles would therefore be 
expected to give erratic results. Moreover, if a building 
contains an a iable amount of metel work, an error 
will result on account of the presence of this metal work. 
Experiments on these effects were carried out, and the 
results are given in tabular form in the. t. Because 











changes. An electro-magnetic wave arriving at an 
with respect to the plane of this large frame would 


of the great variabjlity in the possible nature and the dis- 
position of the surroundings of a direction-finding installa- 
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tion, it is very difficult, if not. impossible, to formulate 
general rules as to the effect of such surroundings, but 
the authors believe that the results given in the paper 
are of value in the way of augmenting the scanty evidence 


which previously existed in respect to the distortion 
produced in the propeartion of electro-magnetic waves 
on the earth’s surface. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Encouraging Production and Export Figures. 


Tue production figures for September give 
yrounds for assuming that providing there is no dislocation 
of the normal flow of trade, the iron and steel industry is 
at last making steady and even substantial progress. It 
is gratifying also to learn that the exports of iron and 
steel and their manufactures during the month of October 
showed an advance in value of over half a million, the 
total figure being £5,162,139. This more than overtakes 
the decline in the previous month. Several branches of 
the engineering industry show improvement, the exports 
of machinery being up a quarter of a million, and electrical 
goods and apparatus totalling £702,225 against £524,142 
in September. It must be borne in mind, however, that 
while our exports of these goods have expanded, the 
British producer is still being undersold, and he is only 
able to keep his quotations on anything like a competitive 
basis by supplying many products at prices which barely 
balance costs, and in some cases be must be prepared to 
sell at a loss or surrender the position to the foreigner. 


Keen Competition in Nut and Bolt Iron. 


Continental competition in the manufactured iron 
trade continues as keen as ever, notwithstanding the 
partial recovery of the franc, and local mills continue 
short of work while orders are being sent abroad. The 
collapse of the continental exchanges has given Belgian 
exporters an opportunity to send their products into 
South Staffordshire at cut-throat prices, and to-day they 
dictate the pace, so that heavy sacrifices have to be made 
if Black Country makers are to keep up with them. Local 
makers of bar iron for the nut and bolt industry have 
taken hardly any orders this week. They cannot safely 
modify their quotations, however. Some millowners have 
withdrawn altogether for the time being, because they 
say it is impossible to roll bars at anything like £9 10s. 
or £9 12s. 6d., the prices which rule here in some cases. 
Others are content to keep their plant running as long as 
they can get £9 15s. for their production. Belgian prices 
are nearer £7 10s., a wide margin even when the manifold 
advantages of buying at home are taken into account. 
Where there is any suspicion that consumers are pursuing 
a policy of getting their large sizes abroad—the Belgians 
specialise in these—and their small sizes at home, some of 
the British mills are stiffening their quotations. Good 
second-class bars are stationary at £10 10s. to £10 15s., 
and marked bars have not moved from the £13 10s. basis. 
Business is on the quiet side in both these branches. The 
recent orders for rolling stock have not yet brought 
corresponding benefit to the Staffordshire mills, but an 
improving trade is looked for now that the country has 
settled down after the election. 


Steel Prices Unchanged. 


The very low price at which semi-finished steel 
is being sent here by France and Belgium, as a result of 
the slump in continental currencies, continues to be a 
disturbing factor on the Birmingham market. French 
sheet bars are this week being offered at £5 12s. delivered 
in Wales, against the local figure of £7. There has been 
a large quantity of Belgian material on offer at £6 10s. 
delivered Birmingham, which is considerably below the 
home price. Certain large Belgian firms, however, have 
now closed their books, intimating that they do not care 
to increase their commitments beyond the present year. 
Steel makers here make no attempt to bring their prices 
into line with those quoted by continental exporters. The 
latter they regard purely as the result of the artificial con- 
ditions now prevailing, and therefore to a large extent 
ephemeral. The minimum quotation for native small 
bars remains at £8 15s., well above the continental price, 
but is so low that home makers show no great enthusiasm 
to book orders at it. Some makers are asking £9, and up 
to £9 5s. Bedstead angles at £8 lis. are even more 
unremunerative. Steel hoops can be bought well under 
the official price of £11 10s., which is also the Lancashire 
basis. It is reported that buyers of spring steel are placing 
orders more freely, on the assumption that present prices 
are likely to represent something like the minimum. 
Some good contracts for this material are said to have been 
beoked as the result of orders placed with car makers at 
the recent motor show. It is considered a particularly 
hopeful sign that the output of steel during the month of 
September was the highest since December, 1920, being 
555,900 tons. Production has steadily i sed since 
June last, and now approaches very near to the 1913 figure. 





Improved Demand for Pig Iron. 


It is pleasing to learn that the blast-furnaces are 
finding a slightly improved demand, even though cus- 
tomers are not sufficiently confident to buy more than 
small ¢ This w the pig iron market has been 
strengthened by a little better buying on home account, 
and there are indications of a further increased demand 
in the near future, especially to meet engineering require- 
ments. Derbyshire No. 3 foundry iron 82s. 6d. 
per ton at furnaces, Nort hire 80s., and North 
Staffordshire 84s. The export demand has little effect 
upon this district, but one Midland furnace has this week 


received inquiries for two heavy lots for American delivery. 
Unfortunately, the Midland smelters have not been able 
to obtain better prices for their iron, and they are strongly 
complaining of the cost of furnace coke, which is con- 


sidered disproportionately high and absorbs the profits. 
This is the chief reason why so many Midland blast- 
furnaces remain idle. It is a matter of urgent importance 
to this district that the blast-furnaces should be in a 
position to produce more cheaply. High transport costs 
are at the root of the trouble as far as South Staffordshire 
is concerned, and the difficulties of local smelters, in com- 
mon with smelters throughout the country, have, of course, 
been aggravated in recent months by the inflation of coke 
prices. In Staffordshire, where pig iron production is 
practically at a standstill, it is difficult to realise that more 
furnaces are being blown in in other parts of the country, 
and that during the month of tember the output for 





the whole of the kingdom showed marked improvement. 
The September figures show that furnaces in blast 
numbered 139, an increase of thirteen over the previous 
month. It is stated on good authority that this number 
had increased to 150 at the end of October. The total 
output of these furnaces for the month of September 
reached 430,300 tons, the highest since February, 1921. 
Of this no less than 87,701 tons were exported. It is 
interesting to note that this export figure was exceeded 
in the month just past by no os than 42,258 tons, of 
which increased amount the United States took nearly 
40,000 tons, the deliveries received from this country 
totalling 92,153 tons against 52,648 tons in September. 
Unfortunately, this district does not figure prominently 
in the returns owing to the considerable amount of unem- 
ployment at the blast-furnaces. 


Galvanised Sheet Prices Increasing. 


The upward tendency of galvanised sheet prices 
continues and makers who last week would have accepted 
£7 for 24 gauge corrugateds, now ask £7 10s. f.o.b. Sellers 
claim that this is a firm price, and in view of the constant 
rise in spelter, it is considered quite possible that higher 
prices will be reached. This has led to buying on rather 
an extensive scale, and mills display a fair amount of 
activity. There is rather more inclination to make con- 
tracts instead of taking small emergency parcels. Some 
of the new business has been carried well into the New 
Year. There are a number of makers off the market, 
having sold their output, it is stated, up to March next. 
The latest Board of Trade returns confirm the strength 
of the upward movement in exports of galvanised sheets, 
the foreign sales for the month of October totalling 
39,478 tons as compared with 32,222 in October of last 
year. It is interesting in this connection to note that 
of this total 10,379 tons went to India, 8438 tons to 
Australia, 3320 tons to the Argentine, 2834 tons to New 
Zealand, and 2229 to South Africa. 


Reduced Wire Prices. 


A continued improvement is reported in the wire 
trade, and the satisfactory result of the motor show is 
seen in the good orders for motor springs and other con- 
structive steel used in the industry which are now coming 
to hand. A drop of £2 10s. per ton has taken place in 
mattress wire of 20 gauge. The price now becomes 
£34 10s. This branch of the wire trade has been subjected 
to keen competition from abroad, and this in part accounts 
for the action of makers in reducing their basis. It is 
hoped this step will induce users to place their orders at 
home. 


The Birmingham Brass Trade. 


That there are hopes of recovery for the Birming- 
ham brass trade is shown by the latest returns which 
prove that the exports of brass manufactures have pro- 
gressively advanced during the past three quarters. The 
figures—£7354, £8741, and £8942 respectively for the past 
three quarters—-testify to a substantial recovery since 
last year. Brass scrap, it is shown, was sent from the 
Birmingham district to America in the first quarter 
to the value of £41,590, in the second the amount was 
£23,444, and in the third £20,192. The shipments were 
more than double those of the corresponding months last 
year. 





LANCASHIRE. 
(Prom our own Correspondents.) 


MANCHESTER, Thursday. 
General Outlook. 


THE completion of the election is having a good 
effect on the business’ community; and certainly the 
feeling in the markets this week is better than it has 
been for a very long time. The belief here is that capital 
will slowly recover its confidence, and that many large 
industrial schemes may soon be put in hand. Of course, 
we shall not feel any direct effect this year, but there is 
more hope expressed about the New Year than has been 
noticeable of late. One does not mean that prices will 
recover ; and indeed the engineering trade is more in need 
of lower prices for some of the metals and for fuel ; but it 
seems quite possible that the beginnings of revival in 
industry will be seen early in 1923, 


Metals. 


The markets for the non-ferrous metals are still 
rather irregular, copper being the weakest section, and 
spelter the strongest. It is difficult to reason from 
one metal to another, but one may conclude that the 
state of trade is not yet good enough to justify the prices 
where they have been advanced. Speculative influences 
have rendered some of the markets dangerous, but although 
speculators have tackled the copper market once or 
twice, they have not been able to do anything with it. 
The state of demand for refined ingot copper is fairly 
well indicated by the fact that best select ingot is lower 
in proportion than ‘standard. 'When trade revives, as 
we hope it may do next year, one may certainly expect 
to see best selected ingot at a higher price, but this will 
eertainly not justify higher prices for manufactured copper. 
Manufacturers of copper may perhaps hesitate to uce 
the official prices, because. that would be an admission 





they might make the excuse that costs of production are 
coming down. It would be a considerable relief to, the 
engineering trade if copper and brass tubes, copper sheets, 
and bottoms, &c., were again to be obtained. at prices 
conrepenaing with those in the standard or refined copper 
markets ; and in the end one cannot think that this ma} 
be any real loss to the manufacturing copper trade. Mean- 
time, however, the official prices remain at £96 for eopper 
sheets, £106 for copper bottoms, Is. 1jd. per Ib. (£126 
per ton) for solid drawn copper tubes, and 113d. per Ib. 
for solid drawn brass tubes. The position in the market 
of old metals is much the same as it was. The demand for 
scrap brass and gun-metal is very poor, although the 
higher price of spelter has induced the dealers to give a 
little more for good lots of scrap yellow brass. The 
market for tin has suffered another setback, but. specula- 
tors are not yet convinced that the upward movement is 
over. The confidence of outsiders, however, has been 
shaken, and it may not be easy for the insiders who control 
the market to sustain the upward movement without 
any outside support. The outlook is very obscure, but 
that is frequently the case in the tin market. Lead has 
remained fairly strong, and one does not yet. see any 
indication of coming collapse. Consumers have been 
buying forward metal more freely to get the advantage 
of the 25s. ‘‘ backwardation ’’; but one doubts whether 
this policy ought to be continued very long. It was a 
good policy six months ago, and may, of course, be safe 
foratime. Spelter has been a firm market, and the price 
keeps near £40 per ton. This is, however, a high price, 
and should tend to increase the production. It is under- 
stood that during the next few months the Belgian makers 
will be producing much more metal, and this should make 
a difference. 


Foundry Iron. 


The market here for foundry iron is steady, and 
there is still a moderate demand from the ironfounders of 
the district at about 90s. per ton delivered. The general 
feeling in the market is rather better, and it is believed 
that the ironfounders are now getting more work. Up 
to recently those ironfounders who were busy were engaged 
on special work for the textile machinery trade, but now 
there is more general ironfoundry work, and this is a good 
sign. The expectation of a slight rise in the local prices 
for foundry iron seems to have faded for the present, 
but it does not seem improbable that No. 3 iron may be a 
little dearer here by the end of the year, or perhaps early 
in January. ~Reports from Cleveland show that the 
market there is quite firm again at 92s. 6d. pér ton on 
trucks, and that the home trade is again rather improved. 
Hematite iron is also rather firmer, but, of course, this 
class of metal has been depressed very far below its relative 
value ; more especially in the case of East Coast hematite. 


Steel. 


The demand for sectional steel and plates in 
this district is much as it has been ; not so very bad when 
one considers the number of orders ; but not at all good 
when one considers their size, or the prices at which they 
have to be taken. The industry is not a profitable one, and 
yet there is no probability that prices can be raised to a 
paying level. The continental prices are still far too 
much below British rates, and the consequence is that 
much of the export trade fails to reach the British manu- 
facturer. 


Scrap. 


There seems to be a chance that in the near 
future the prices for good cast scrap iron may be better, 
although there is no rise yet reported. The reason for the 
chance of early improvement is that the ironfounders are 
doing much more work and should be willing to use as much 
scrap in their foundry mixtures as possible. Quite good 
serap can still be bought here at 15s. per ton below the 
price of common No. 3 pig iron ; whereas in normal times 
it fetches about the same price. Wrought scrap remains 
neglected, but there is still a better feeling in heavy steel 
serap, and from 55s. to 57s. 6d. ton may now be 
reckoned as the value on trucks in cashire, or, at any 
rate, in South Lancashire. 


The London and North-Eastern Railway. 


At a meeting of the share and debenture holders 
in the Great Central Railway Company, held in Man- 
chester last Friday to consider the scheme for the amalga- 
mation of the North-Eastern, Great Central, Great 
Eastern, Great Northern, North British, and the Great 
North of Scotland Railway Companies, in accordance 
with the Railways Act, 1921, the scheme for amalgama- 
tion was formally approved. 


Cotton Opening Machinery. 


The paper on cotton opening, mixing and carding 
machinery, which was read by Mr. H. Wilkinson before 
the North-Western Branch of the Institution of Mechanical 
Engineers on Thursday of last week, dealt with one of 
those subjects upon which there seems to be little scope 
for scientific discussion. The machinery used in the 
processes mentioned depends less upon scientific principles 
than upon the adaptation of machinery to operations 
which were formerly performed by crude appliances. 
The raw material is exported from the countries where it 
is grown in tightly pressed bales, in order to save freight, 
and it is due to the compressed condition that a consider. 
able amount of plant has hitherto been required to open 
and clean it without injury to the staple and with as little 
loss of the good fibres as possible. The processes of 
eombing and beating have at present to be carried out on 
several machines, which embody numerous ingenious 
contrivanees. It would seem that the many operations 
in vogue might with some exercise of ingenuity be con- 
siderably reduced, and the initial cost of the plant be thus 
minimised. Although Mr. Wilkinson did not appear to 
favour any material change in this direction, one of the 

rs in the discussion which followed the reading of 
paper thought that the time was approaching when 
opening would be done in one operation without injuring 





that these prices had been unreasonably high ; although 





the fibre. 
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Bannow-ne-Funness. Thursday. Northern Joint Line ; the erection of retaining walls, the | is gradually being restored, and this is reflected in the 
Hematit , laying of the new fourth main line track, and earthworks. | fact that undertakings which have long been in a state of 


There is nothing but a steady improvement to 
report with regard to the hematite pig iron trade. Every 
week it is becoming more patent that users are keener 
to secure forward deliveries, and very respectable orders 
are being placed. This is due to there being more con- 
fidence among shipbuilders and engineers who are now 
anxious to place such orders as will enable them to deal 
with the orders they already hold and hope to secure in 
the early future. This is a good sign, and it would not be 
surprising to hear of additions to the number of furnaces 
in blast before the end of the year. The Continent con- 
tinues to be a good customer, and there are shipments 
every week to either French or Belgian ports. South 
Wales is increasing as a customer, and the Midlands are 
taking heavier deliveries and are placing larger orders for 
future delivery. Manganese is enjoying a better market. 
The demand for special qualities of iron is good and likely 
to improve. 


Iron Ore. 


The iron ore trade is improving, and more native 
sorts are finding customers out of the district. The local 
consumption is increasing, and the Hodbarrow Company 
is dispatching cargoes by sea to Scotch and other ports. 
Foreign ore is being imported in very small quantity until 
present stocks lying at the docks are reduced. 


Steel. 
There is not much being done in the steel trade 
at the moment. At Barrow the foundry is partially 


employed, and the hoop mills are engaged to a certain 
extent. There is a better prospect though, and it is 
expected that in a short time orders for rails will be placed, 
for it is known that there are likely customers who are now 
inclined to place their orders in view of the state of the 
market and the prices ruling. 








SHEFFIELD. 
(From our own Correspondent.) 
Progress of the Steel Trade. 


THERE is a rather more cheerful story to tell this 
week of the state of the Sheffield steel trade. Signs of 
expansion are growing, and are becoming more general and 
affecting more departments. The high-speed steel branch 
is not participating in the revival, but with that exception 
there is a better tone all round, and a greater amount of 
confidence is felt in the future. It is true that there is 
still a great deal of leeway to make up. The number of 
unemployed on the registers of the labour exchange has 
not fallen much below 40,000. There is, however, less 
shortage of work for those who are employed. The basic 
steel furnaces, which were the first to feel the improvement 
in trade, are still well employed, and the Lincolnshire 
and Rotherham districts are producing a large tonnage. 
What is more cheering, because more recent, is the fact 
that the expansion seems now to be spreading to the 
acid steels, in which Sheffield itself is particularly con- 
cerned. There is as yet no great progress here, but the 
material is certainly in better request. Increasing demands 
are being made on the rolling mills and forges. The crucible 
steel trade has been very badly hit for a considerable time, 
but an improvement is also noticeable in this direction. 
Several of the furnaces are working as much as five days a 
week, but these are, of course, only exceptional cases. 


Experts and Imports. 

The growing volume of the country’s iron and 
steel trade is shown by the Board of Trade returns for 
October. The total exports under this head were 347,128 
tons, as compared with 279,168 tons in September, and 
155,848 tons in October last year. The figure was 80,000 
tons in excess of that for October, 1920. For the increase 
we have largely to thank the United States, which made 
very heavy purchases of pig iron during the recent strike. 
This trade is still being carried on, though on a falling 
scale. There was some advance in the export of various 
kinds of steel material, among which may be mentioned 
steel in bars, &c., which rose to 22,000 tons, as against 
18,000 tons in September. There was a little improvement 
in special steels, railway material went up by about 5000 
tons, and tin-plates and galvanised sheets just about 
maintained their position. Japan took from us 445 tons 
of armour plate, of which we have sent out during the ten 
months of the year a total of 4420 tons, valued at £839,596. 
Imports went up as well as exports. There was a revival 
in the purchases of Belgian and German billets and other 
forms of basic steel, the October total for which was 
25,408 tons, an increase of 11,000 tons on the September 
return. 


Railway Steel. 


The railway axle, tire and spring departments are 
still very short of work, but some of the gape are being 
filled up. It is on this branch that Sheffield is largely 
building its hopes of future progress, and although the 
railway companies are not making great demands at 
present, no one has much doubt that they must do so at 
an early date, when the present schemes of amalgamation 
are in full operation. For the time being, colliery supplies 
are providing the chief bulk of the new work. The pits 
are finding a difficulty in moving their output owing to 
want of wagons, and are giving out orders for new stock. 
The wagon companies are also in the market for supplies, 
for the same reason. There is some improvement in the 
orders for the repair and renewal of locomotives. A 
definite scheme of railway extension announced during 
the week is the widening of the Great Northern main line 
track from Fletton Junction to Peterborough. Harold 
Arnold and Son, Limited, of Dx , have secured 
the contract, which amounts to about £60,000. The work 
principally comprises the construction of a large viaduct, 





The contract for the steel work has been secured by the 
Cleveland Bridge and Engineering Company, of Darlington, 
and includes the superstructure of the four bridges. The 
work is to be completed in twelve months. 


An Electrification Order. 


The electrical engineering branches are doing 
very well, and are booking valuable business as the result 
of the railway electrification schemes in various parts of 
the world. The Metropolitan-Vickers Company, which 
last year secured a large order in connection with the 
electrification of the South African Railways, has received 
another this week, namely, that for the supply of seventy- 
eight electric locomotives, which has been sloand by the 
South African Railways and Harbour Administration. A 
section of the main line track between Glencoe and 
Pietermaritzburg, a distance of nearly 200 miles, is to be 
electrified. The locomotives now ordered are to be capable 
of performing a circular trip from Ladysmith to Pieter- 
maritzburg, a distance of 129 miles, once every twenty-four 
hours for six days a week, and the engines will be designed 
to collect electricity from an overhead trolley line supply- 
ing direct current at 3000 volts by means of two collectors, 


The Lighter Trades. 


There is a continuance of activity in the cutlery 
and electro-plate trades. In cutlery, the improvement is 
affecting an increased number of firms, and many of them 
are now working full time, although their staffs of opera- 
tives are not as large as formerly. It is not certain that 
the boom will last until Christmas, as there is a falling off 
in the number and weight of orders now coming in. The 
chief demand is still for stainless table cutlery, but the 
spring knife trade is also busy, executing orders which 
could not receive attention during the recent lock-out of 
sixteen weeks. The electro-plate works are also busily 
employed, and have large orders on their books which 
they are hastening to complete in time for the Christmas 
sales. There is a noticeable improvement in the Britannia 
metal trade. This branch is unfortunately short of work- 
men, @ fact due to depressions of former days, and it is 
so difficult to obtain new hands that old men who had 
regarded their working days as over are being recalled to 
do spinning and smithing work. 


Increased Water Charges. 


The serious decline in the revenue of the water 
department, largely owing to the reduced consumption of 
water for industrial purposes, has led the Sheffield Cor- 
poration to apply for sanction to increase its charges, and 
a Ministry of Health inquiry into the matter has been 
held this week. The policy of the Corporation has always 
been to keep the water charges at the lowest possible 
figure, in the interests of the city's industries, but in March, 
1921, it was found necessary to make an increase of 50 per 
cent., that being the first advance since the undertaking 
was municipalised nearly forty years ago. At the time it 
was believed that the increase would enable the under- 
taking to pay its way, but the trade depression became 
exceptionally acute immediately afterwards, with the 
result that the department found itself in a very unfor- 
tunate position, and it is now asking for another 10 per 
cent. on the present figures, which really means 15 per 
cent. on the pre-war rates. The Corporation is also asking 
for sanction to capitalise interest and to si md the 
sinking fund on the cost of the purchase of lands for the 
construction of the Broomhead and More Hall reservoirs 
until the end of the year in which it commences to supply 
water from those reservoirs. It was pointed out that the 
alternative to this proposal was an increase in the charges 
considerably in advance of the 10 per cent. asked for, and 
the Corporation did not wish to take that course, as it 
could only result in further crippling the industries of 
Sheffield. When Parliament informed the Corporation, 
many years ago, that its water supply was quite inadequate, 
it immediately took steps to meet the position by com- 
mencing the Don pumping scheme, and it is now s ted 
by the opponents of the present increase that the Ewden 
Valley works will not be required in view of the extra 
supply obtained by the pumping scheme and the Corpora- 
tion’s share of the Derwent Valley extension. Alderman 
Styring and other leading authorities in Sheffield, however, 
hold the opinion that when Sheffield industry recovers to 
its full extent, which they believe will occur within the 
next five years, the Ewden scheme will be absolutely 
necessary if the city is to have an adequate supply. 


Derbyshire’s Water Needs. 


There is a large amount of work before the county 
of Derbyshire, in the direction of improving its water 
resources. Dr. Barwise, the county medical officer, has 
just presented an important report, in which he makes 
several interesting recommendations. He urges the com- 
pletion of the Chesterfield Corporation’s undertaking 
with regard to the borings within the gathering ground of 
the river Hipper. Districts having the right to take water 
from the Derwent Valley Board, but not yet doing so, 
should beconnected up. The area in the south of the county, 
on the new red marl, says Dr. Barwise, is very badly 
supplied with water. The Shardlow Rural District 
Council should start its scheme without delay. Glossop 
also requires a further supply of water, and an engineer 
should be consulted. There is a very insufficient sup ly 
in the large area on the t in the 

well rural district, and Dr. Barwise suggests pumping 
from the Magpie level, where 8 or 9 million gallons of 
pure water are at present running to waste daily. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 
A Brighter Era. 
Stens are not lacking that trade is defini 


stagnation are commencing operations once more. The 
shipbuilding industry, in particular, is experiencing a 
marked revival. Some time, of course, must elapse before 
full prosperity is restored to the industry, but with 
building costs now considerably lower, and _ builders 
prepared to sacrifice all profits in order to get work, 
orders are flowing in. The Furness Shipbuilding Company 
recently booked an order for a couple of steamers for 
London owners; Messrs. Irvine's, of West Hartlepool, 
have met with similar success ; Smith’s Docks Company 
is finishing the last two of six tugs it had to build, and to 
replace this work has orders for four more ships. Now 
Messrs. Richardson, Duck and Co., of Thornaby, have 
booked an order for five big vessels of an aggregate tonnage 
of 45,000 tons deadweight. This is sufficient to keep the 
yard fully employed for fifteen months, and it is stated 
that the firm will not be able to lay another keel till April 
next. 


Cleveland Iron Trade. 


At the moment there is a lull in business in the 
Cleveland iron trade, but it is regarded as merely a tem. 
rary phase created by the political uncertainties of the 
General Election. Other factors contributing to the quieter 
state of the market are the decline in the American demand 
and the lack of continental business. American inquiries 
are now apparently restricted to iron of special analyses. 
It is recognised that the United States will soon be self 
supporting in the matter of pig iron supplies, and Cleveland 
ironmasters will have to look for other markets. Fortu 
nately, steel works consumption of pig iron is increasing, 
but in other directions the demand is quieter, and with 
the approach of the end of the year consumers prefer to 
work on low stocks. Prices show an easier tendency 
For the standard No. 3 G.M.B. foundry iron 92s. 6d. per 
ton is still the market quotation, but there have been sales 
below that figure, and No. 4 foundry can be bought at 
87s. 6d. Similarly the quotation of 85s. for No. 4 forge and 
82s. 6d. for mottled and white might be shaded, but 
97s. 6d. is still firmly quoted for No. 1. 


Hematite Pig Iron. 


In the hematite pig iron trade many producers 
have sold all their output to the end of the year, but others 
are not so fortunately placed, and have stocks on hand. 
Thus prices vary a good deal. Some of the makers who are 
well sold ahead quote 93s. 6d. and even 94s., but about 
93s. appears to be a fair average price for mixed numbers. 
At all events business can be done at that figure. 


Iron-making Materials. 


Little business is reported in the foreign ore 
The consumption, of course, is still restricted, a 
that there is less demand on that account, and the rise in 
freights also keeps buyers off the market. Best Rubio 
ore is quoted at 22s. 6d. c.i.f. Tees. Good medium furnace 
coke is steady at 30s. to 31s. per ton delivered at the 
works. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade is dis- 
playing more activity. The placing of numerous ship- 
building orders has already led to the issue of specifica- 
tions for material, but the home demand generally is better 
and there are many inquiries for various kinds of materia! 
on the market. Prices are firmly maintained. 


trade. 


The Coal Trade. 


The Northern coal market is generally unim- 
proved. There are no new developments in the demand, 
either for prompt or forward, so that the position is simply 
one of marking time. There is, however, no anxiety on the 
part of the collieries in either counties. The fitters preserve 
a cheerful optimism, having sold their current and early 
prompt output almost entirely. They can afford to await 
developments, and, providing the merchants take out their 
quantities already booked, they do not expect any appre- 
ciable change in values, this year at any rate. The 
inquiry from abroad is on the whole fairly ample, but it 
seldom matures into actual and definite trade. The 
Italian market is looking much more hopeful. The 
exchange rate has improved for them, while the political 
situation is having a beneficial effect already. As a rule 
there is a definite improvement in trade from that quarter. 
The French position, as well as the Belgian, is still dull 
and disappointing. Contracting forward is for the time 
being practically in abeyance. German shipments are 
proceeding more or less regularly. There has been a 
number of cancelments, and there is a possibility of still 
more. Buying ahead is practically suspended for the 
present owing to the instability of German money. Reports 
from Sweden intimate that Polish merchants have recently 
sold from 30,000 to 50,000 tons of Silesian steam coals at 
30s. to 30s. 6d. per ton c.i.f. at Swedish ports. This coal 
is said to be of splendid quality, quite equal, if not superior, 
to English coal, and is likely to affect adversely the demand 
for either best Northumberlands and Yorkshire steam 
coals. There is said to have been some little deterioration 
in the position of best and second Northumberland steam 
coals for prompt, but as a rule it appears to be only a 
question of turns, which are very difficult to arrange owing 
to the excessive congestion at the docks and staiths. So 
far as the collieries are concerned they still maintain an 
unbending attitude for any date beyond the present 
month. Durham coals on the whole are a shade better 
than last week. All the first grades in gas, coking or 
bunkers are well placed for trade, and are quoted firm for 
any date of shipment. But among producers of the poorer 
sorts it is possible to squeeze concessions occasionally. 
Gas coke remains steady and in good demand. Foundry 
coke, more particularly patent oven sorts, is plentiful 
and easier. 














with a span of 20ft., over the river Nene; the widening 
of three bridges, including one over the Midland and Great 
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SCOTLAND. 
(From our own Oorrespondent.) 
No Change Yet. 


Durinc*the past month or two reports™of an 
encouraging nature have been circulated from various 
sources, but with the possible exception of the coal trade, 
nothing of a lasting nature in the way of improvement 
can be chronicled. Efforts have been made to foster trade 
without meeting with much, if any, success. Here and 
there works have been restarted in the hope of better 
times, but it is questionable if such enterprise has been 
justified by results. Speaking generally, industrial con- 
ditions to-day are little better than they were during the 
past nine months of the year, and it is extremely doubtful 
if any real change will take place before the turn of the 
year. During the past week everything has been secondary 
in importance to the General Election, but with that aow 
completed and a change of Government accomplished, 
many anticipate that an early improvement in industry 
will follow. 


Pig Iron Easier. 


The lack of fresh orders for pig iron is causing 
considerable concern. American inquiries have shrunk, 
and shipments to that country are coming to an end. 
The home demand promises smal} hope of relief, and the 
effect of these conditions is noted in easier prices for foundry 
pig iron. Hematite also is greatly in need of new business, 
but in the meantime makers are maintaining prices. It 
may be said that foundry qualities are in better home 
demand ; but, on the other hand, producers are encounter- 
ing very keen competition from continental sources, and 
when the price alone is the deciding factor, cannot hope 
to secure much business. 


Poor Demand for Steel. 


The steel works are still very poorly placed in 
the matter of new business. Few works can see more 
than two or three days ahead, and this is equally true 
with regard to both plates and sectional material. Prices 
of these show no change, but in most cases are purely a 
matter of arrangement. Blast-furnaces are to be restarted 
at an iron and steel works in Wishaw which have been idle 
for two years, but there is no prospect of the steel depart- 
ments being put into operation at present. The foreign 
demand for steel sheets again shows improvement, while 
home inquiries expand slowly. Galvanised descriptions 
also have fair orders on hand, and owing to the increased 
cost of spelter, prices are firm all round. The allocation of 
the new battleship tonnage is awaited with great interest 
by the allied industries, and it is hoped that an amount 
sufficient considerably to affect local trade will be placed 
on the Clyde. 


Bar Iron Irregular. 


The volume of business passing in the bar iron 
trade is very restricted. Demands on home account are 
most irregular, and the export turnover is not at all satis- 
factory. The steel branch of the industry has also been 
lagging, but with cheaper foreign billets procurable makers 
hope to be able successfully to compete for overseas 
orders in particular. 


Coal Trade Busy. 


The collieries in all districts are heavily booked 
for round fuel for export, and in most cases for treble nuts 
also. The West of Scotland sellers have heavy demands 
for large fuel, but supplies for immediate delivery are 
extremely scarce, and for these very firm prices are named. 
In the Fifeshire and Lothian districts considerable con- 
gestion is experienced at the loading ports. Aggregate 
shipments for the past week amounted to 321,648 tons, 
against 300,521 tons in the preceding week and 336,908 
tons in the same week in 1913. In the home market a 
better demand is noticeable for gas, electricity and railway 
purposes, while household sorts are moving off freely. On 
the other hand, the industrial requirements are far below 
normal. In the meantime, however, the collieries generally 
are well employed, and the output is easily taken up, even 
~" small stuffs, apart from treble nuts, are inclined 
to lag. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


At one time last week the conditions in the 
steam coal trade were not by any means encouraging, as 
weakness prevailed for spot shipment, and, of course, in 
these circumstances there was practically no disposition 
on the part of foreign buyers to operate for supplies for 
forward delivery unless they could secure substantial 
concessions upon current prices. So far as contract business 
over next year is concerned, the tendency is still to hold 
off on the ground that present prices quoted are too high. 
Reports are current that one colliery producing second 
\dmiralty large has sold over next year at 25s., and 
that one of the superior second Admiralty large collieries 
has done business ahead at 26s., but the uantity alto- 
gether is not believed to be very substantial, and it is 
not surprising that buyers abroad should be nervous 
about purchasing on a large scale in view of the uncertain 
financial conditions and the possibility of wide fluctua- 
tions in the foreign exchanges which have been very 
hampering generally during the past week or two. The 
weakness which has secently been apparent in the steam 
coal trade has come at a most inopportune moment from 
the point of view of the coalowners, as although this week 
the market for prompt shipment is steadier the opinion 
may be held by foreign buyers that the improvement may 
only be temporary. 


Dock Delays. 
Not for a long time past have complaints regard- 
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ing dock delays been so numerous as was the case Mist 
week, and even now they are still to be heard pretty fre- 
quently. It was rather an extraordinary thing that 
although collieries were well sold on paper and the docks 
were practically full of tonnage, yet the coal market was 
weak for spot shipment. The fact is that the tipping was 
too slow, and apart from tonnage being held up and not 
infrequently turned out of berth because the coal was 
not available, all of which means loss of money to ship- 
owners, it was with difficulty that many collieries could be 
kept going because there was a shortage of empty wagons. 
Not only was time lost at the pits, but the trimming gangs 
at the docks were kept waiting, which entailed less 
earning power on their part. The trimmers have deter- 
mined to wait only two hours for coals to come forward 
unless payment is made for waiting time. This does not 
necessarily mean that the men will be sent home, but 
they will be dispersed on other tonnage. The docks 
officials contend that the present system is the best that 
can be operated, and that coals are released from the 
collieries immediately that it is seen that particular boats 
are likely to get into berth. The trouble is, however, that 
the flow of coal is not continuous, that congestion prevails, 
and after a start is made on steamers supplies are inter- 
rupted and long waits are incurred. The view is held that 
there is not the co-ordination between the docks and 
railway officials that is desirable and essential to smooth 
working and for securing the maximum service from the 
appliances at the docks. The position was so serious that 
last week representatives of the coalowners went to 
London and had an interview with the general manager 
of the Great Western Railway Company. It is reported 
that the Great Western Company is prepared to spend a 
million pounds in this district on the provision of extra 
siding accommodation if it is ultimately found that this 
is the only solution of the shipment difficulties. However 
this may be, since the interview in London, correspondence 
between the general manager of the company and the 
secretary of the Coalowners’ Association has been pub- 
lished, and it is interesting to note that the former referred 
to the fact that steps were being taken to induce the trade 
unions to agree to introduce a third shift of men and that 
therefore the co-operation of the General Committee of 
traders with that object in view would be appreciated. 
The general manager further suggested that officers of 
the company should periodically meet a sub-committee 
of the General Committee of the traders to discuss matters 
of mutual interest. This latter proposal might certainly 
with advantage be adopted, and as regards the third shift 
question it is noteworthy that the attitude of the company 
is different to that which was until recently held by the 
dock officials, who contended that the third shift was not 
necessary, and that the best results were to be obtained 
by the present system of two shifts. As a matter of fact, 
Mr. J. H. Vickery, the chief docks manager for this district, 
had an interview towards the end of last week with the 
President of the Cardiff, Penarth and Barry Coal Trimmers’ 
Union, but the latter could not give any assurance that the 
men would agree to the introduction of a third shift. On 
the contrary, the men are opposed to night work. Assum- 
ing that a voluntary arrangement on the matter cannot 
be come to, it is suggested that the employers should make 
an appeal to the Industrial Court. 


Swansea Tin-plate Trade. 


The report is current that a Swansea firm of 
tin-plate manufacturers has obtained an order from the 
Standard Oil Company for 150,000 boxes of plates in the 
face of strong American competition, and further it was 
only possible to secure the order by keeping the prices 
down to a minimum and by the co-operation of shipowners 
in the matter of freight. It is a matter of satisfaction to 
note that the exports from this district for the ten months 
ended October of this year amounted to 368,577 tons as 
compared with 302,129 tons for the same period of 1920. 


Engi ing Exhibiti 

Probably the most successful engineering exhi- 
bition ever held in the Principality was opened on Monday 
last at the Drill Hall at Cardiff, and will continue until 
to-day (Friday), although at the moment of writing the 
question is under consideration whether it shall be con- 
tinued for a few days longer. The exhibition is under the 
auspices of the South Wales Institute of Engineers, which 
experimented in this direction on a small scale last year 
with such success that it was determined to go in for some- 
thing on a more ambitious and enterprising scale. The 
largest hall in the city was#herefore taken for the purpose, 
but it speaks volumes for the interest displayed in the 
venture, and, incidentally, the belief held regarding future 
developments in trade, that not only was the whole of the 
available space soon let, but applications from altogether 
about 200 intending exhibitors had to be declined. The 
exhibition was formally opened by the President of the 
South Wales Institute of Engineers (Mr. David E. Roberts), 
who has shown immense energy in the promotion of the 
exhibition, and has been ably seconded by the secretary 
(Mr. Merlin Price) and backed by a loyal Committee. 
During the week a series of important meetings and lec- 
tures was arranged. As regards the exhibition itself, it 
was certainly the finest ever seen in this district in the 
engineering line. The University College of South Wales 
and Monmouthshire had a stand where were shown various 
plants presented to it by well-known firms, while other 
exhibits included coal-washing plant, the oxy-acetylene 
process of welding and cutting metal, various inventions 
for improving the safety of mines, electrical and telephonic 
plant, varieties of mechanical stokers, types of weldless 
steel tubes, numerous types of engines, &c, Great hopes 
are entertained that the exhibition will give a marked 
impetus to trade. 


Current Business. 


The inquiry on the coal market is rather better 
than was the case a week ago, but still there is room for 
great improvement. At the same time it is not an easy 
matter to obtain coals for prompt loading; this is 
especially se with regard to the better classes of steam 
coals and highly bituminous qualities. These are well 
booked up not only for the remainder of this month, but 





also for the early part of December. It is very difficult 





to get colliery salesmen to modify their prices unless 
through unexpected difficulty in not getting their coals 
tipped fast enough they are in need of prompt wagons in 
order to enable their collieries to keep going. Tonnage is 
very slow to get into berth. Best steam smalls are steady, 
but some of the inferior sorts are rather plentiful and easy 
in price. Anthracite coals do not show much change, but 
on the whole are somewhat steadier. Nuts and cobbles 
and duff coals are firm. Patent fuel is rather quiet in 
demand. The high cost of pitch means that manufac- 
turers have had to advance their prices, and this has 
checked the demand. 








THE INSTITUTION OF CIVIL ENGINEERS. 


OCTOBER EXAMINATIONS, 1922. 
PASS LIST (JNTERIM). 
The results of the Examinations abroad will be announced later. 


Preliminary (67).—E. R. Ash, M. Baldock, E. G. H. Bell, 
N. B. Bennett, H. M. Boot, A. Brain, E. C. Buck, A. B. Catling, 
K. H. B. Collier, L. D. Cooper, C. C. Cunnold, 8. J. Curtis, D. 
Dallas, E. G. Davies, 8. J. Davies, F. Dickinson, J. A. Duval, 
8. L. Engel, G. L. Evans, T. E. Everest, H. H. Facey, G. C. 
Ferriday, G. J. B. Furness, J. P. Gibson, E. Gill, R. A. Harrison, 
8. Hazel, G. F. Henderson, L. J. D. Henly, C. E. M. Herft, J. R. 
Howe, J. B. Kershaw, G. I. Labdon, D. H. Lee, A. G. Lewis, 
F. C. L. Lloyd, J. H. MeIlvenna, D. D. Mcintyre, J. MacNiven, 
W. 58. I. Mahon, F. B. Mason, A. J. Milne, F. Morgan, G. Morgan, 
8. F. Morice, W. Naylor, H. Neal, A. Philip, W. L. Rees, A. F. 
Simpson, F. 8. Snow, G. E. Stead, J. O. Taudevin, L. D. G. 
Taylor, F. W. D. Timson, E. J. Todhunter, F. M. Trinder, 
C. A. J. Turlot, C. G. B. Wale, C. F. Walker, M. J. Wardle, 
D. J. Watkins, C. B. Watson, F. E. G. Watson, J. 8. Whyte, 
W. L. Williams, B. Woodhead. 

Associate Membership (140).—Whole Examination, Sections 
A, B and C (10).—J. Anderson, jun., W. J. Barber, J. B. Callan- 
der, H. J. Caple, J. C. Lamb, H. J. Morris, P. Parr, W. Paterson, 
M. R. F. H. Stuart, G. M. Wells. 

Sections A and B only (24).—L. T. Beck, F. Blackburn, G. 8. 
Brown, G. H. Chapman, P. J. Foster, A. R. Goldthorp, G. F. 
Holdsworth, A. Johnson, H. H. Kelley, J. Kennard, J. Laine, 

a gat, C. MacKinnon, C. O. Morris, E. H. Puckering, 
W. E. d, W. L. Rigby, D. D. Stedham, 8. Thompson, E. C. 
Thorburn, 8. C. Vincent, A. P. Weir, R. D. Wilkinson, R. G. 
Wilson. 

Sections B and C only (3).—H. J. B. Manzoni, W. H. Price, 
H. P. Tame. 

Section A only (50).—I. R. Alderman, D. J. Barnes, J. P. C. 
Bell, H. Bone, E. 8. Bradley, E. 8. Broadhead, J. L. Broom, 
W. A. Broom, G. L. Carpenter, J. D. Daruvala, G. A. C. Firth, 
B. T. Gibson, A. G. Giles, F. G. Gorman, E. D. Grubb, J. G. P. 
Hamilton, R. Heywood, O. P. F. Hilton, J. T. Jervis, M. Lewis, 
N. C. Little, 8. H. Lloyd, 8. Mahadeva, 8. Majidullah, P. V. 
Marchant, H. A. Marston, C. Mellor, M. A. Muirden, 8. G. 
Murtaza, T. R. Nelson, E. O. W. la V. Parisot, J. A. Parkinson, 
jun., C. Pearce, J. W. Price, F. A. Rayfield, 8. G. Reilly, A. B. 

ichards, G. M. Rickards, J. I. A. Scribante, A. Selvadurai, 
W. B. Smitz, H. A. Sneezum, R. H. Tangri, F. Thackeray, 
W. 8. Thomson, A. G. Ticehurst, R. A. Welling, H. M. Whatley, 
R. A. Williams, A. W. Wilson. 

Section B only (29).—J. D. Allan, G. R. Barker, G. C. Base, 
P. L. Bolton, J. K. Brooks, J. C. Brown, E. L. Cooke, N. E. 
de Vesian, F. Ewbank, A. C. Fairbank, H. Foster, W. Foster, 
Cc. H. V. Full, A. C. H. Glaze, J. N. Gresham, P. T. Griffith, 
R. Marriott, K. H. A. Newhouse, J. Parkin, C. A. Pike, P. A. 
Plunkett, D. R. C. Priddle, 8. Rouse, W. J. Sinclair, W. Strang, 
H. W. Tee, L. M. Vaughan-Arbuckle, M. Ward, G. W. Widnall, 

Section C only (24).—J. W. H. Casinader, E. H. Elgar, F. L. 
Fay, E. W. Gill, A. M. Herd, B.Sc. (Glas.), F. G. Hill, G. H. 
Hopewell, L. F. Jeffrey, B.Sc. (Eng.) (Lond.), A. E. Jennens, 
L. e Kimberlin, L. Lee-Dunham, E. A. Lister, L. G. M. Lyon, 
W. H. Maitland, E. Parry, J. W. Pell, J. P. Porter, B.Sc. (Eng. ) 
(Lond.), R. B. McC. Potter, B.Sc. (Eng.) (Lond.), H. I. Rice, 
P. R. Robinson, B.Sc. (Manchester), L. J. Rogers, M. Spilman, 
B.Sc. (Eng.) (Lond.), H. E. Whitehouse, B.A. (Cantab), J. 
Wright. 








LAUNCHES AND TRIAL TRIPS. 





Rio Criaro ; steel screw steamer; built by the Blyth Ship- 
building and Dry Docks Company, Limited, to the order of 
Peterson and Co.; dimensions, 377ft. long by 53ft. beam. 
Engines, triple-expansion, 26in., 43in., 73in. by 48in. stroke ; 
constructed by the North-Eastern Marine Engineering Com- 
pany, Limited ; launch, October 19th. 


WALLsEND ; self-trimming collier; built by Irvine's Ship- 
building and Dry Docks Company, Limited, to the order of the 
Burnett Steamehip Company, Limited ; dimensions, 338ft. by 
44ft. 3in. by 25ft. Gin.; to carry 4650 tons. Engines, triple- 
expansion, 22in., 30in. and 60in. by 39in. stroke, pressure 
180 Ib. ; constructed by the North-Eastern Marine Engineering 
Company, Limited ; launch, October 19th. 


Contre VerRpEe; liner; built by William Beardmore and 
Co., Limited, to the order of Lloyd Sabando of Genoa ; launch, 
October 21st. 

VEENDAM, twin-screw vessel; built by Harland and Wolff, 
Limited ; to the order of the Holland-America Line ; dimen- 
sions, 575ft. by 67ft. by 53ft.; to carry gross tonnage over 
15,000. Engines, twin screws; constructed by the builders 
launch, November 18th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Mr. Robert Bell, M.I.N.A., has 
been appointed as repr tive for Liverpool and the North- 
West of England, by ‘National Alloys, Limited, of Ilford, Essex, 
for the sale of their “‘ Altior " alloys of bronze and white anti- 
friction metals. His address is 73, Drury-buildings, Water- 
street, Liverpool. 

Arruur Lee anv Sons, Limited, the head office of which is 
at the Crown Steel and Wire Mills, Sheflield, ask us to announce 
that they have now removed their London office from 17, Vic- 
toria-road, S.W. 1, to 40/43, Norfolk-street (Corner Strand), 
W.C, 2. New telegraph address, ** Trubrite, Estrand, London ; " 
and telephone number, Central 6943. 


Grorce W. Marrtrx, M.1. Mech. E., M.I.H.V.E., M.J.LE., 
of 33, Arran-road, Catford, 8.E. 6, informs us that he has 
changed his city office address from 5, Great James-street, 
Bedford-row, to Sentinel House, Southampton-row, London, 
W.C. 1. Telephones: Museum 7560, Lee Green 2170. 

We are asked to state that Mr. W. J. Belsey, who has been 
manager of the British Thomson-Houston Company, Limited, 
Glasgow office, since 1905, has been transferred to the head 
office at Rugby as manager of the marine department, and that 











Mr. J. Miller has been appointed to succeed him as manager of 
the Glasgow office. 
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IRON ORE. 
N.W. Coast— 
Native 22/6 
(2) Spanish... 22/6 
(1) N. African ... 22/6 
N.E. Coast— 
Native ... — _ 
Foreign (c.i.f.) ... 22,6 
PIG IRON. 
Home. Export. 
£s 4, oe. 
(2) ScorLanp— 
Hematite... ... 5 7 6 — 
No. 1 Foundry 5 00 - 
No, 3 Foundry 415 0 — 
N.E. Coast— 
Hematite Mixed Nos. 413 0. 413 0 
No. 1.. 413 6 413 6 
Cleveland— 
No. 1... 417 6 417 6 
Silicious Iron ... 417 6 417 6 
No. 3 G.M.B. ... 412 6 412 6 
No. 4 Foundry 476 4 6 
No. 4 Forge 450 450 
Mottled 426 42 6 
White... 42 6 426 
MIDLANDS— 
(8) Staffs. — 
All-mine (Cold Blast) ...13 0 0 _ 
North Staffs. Forge . 312 6 _ 
” » Foundry... 4 4 0 ai 
(3) Northampton— 
Foundry No. 3 400 oa 
- Forge 310 0 _ 
(3) Derbyshire— 
No. 3 Foundry 3 6to 440 
Forge 317 6 - 
(3) Lincolnsbire— 
Hse. <n 400. _ 
Foundry ... 426. — 
Forge ode 400 - 
(4) N.W. Coast— 
N. Lanes, and Cum. 
Hematite Mixed Nos. ... 510 0 _ 
MANUFACTURED IRON. 
Home. Export. 
£s d, Zs d, 
ScoTLaND— 
Crown Bars ... 8 Otsu 1010 0 
Best ,, te hg, ee — 
N.E, Coast— 
Crown Bars ... 1010 0. _ 
Tees... 000. _ 
Lancs. — 
Crown Bars ... ... .. 1110 0. ~~ 
Second Quality Bars .. 10 5 0 . -- 
Hoops Re Oe RE 1315 0 
8. YorEs.— 
Crown Bars ... 200. — 
Best ,, 1210 0 . _ 
Hoops 400. 
MIDLANDS— 
Crown Bars ... 1010 O0t01015 0 
Marked Bars (Staffs. .. tf as — 
Nut and Bolt Bars 912 6to 915 0 
Gas Tube Strip 1010 0t01015 0 
STEEL. 
(6) Home. (7) Export 
£s. ad, £s. 4d, 
(5) ScorLanp— 
Boiler Plates ... 1210 0 — 
ShipPlatesjin.andup 9 0 0 - 
Sections Pe Ae 
Steel Sheets Ain. tojin. 1010 0 _ 
Sheets(Gal.Cor.24B.G.) — 17 10. 0 


(1) Delivered. 


(8) Except where otherwise indicated coals are per ton at pit for inland and f.o.b. for export and coke is per ton on rail at ovens and f.o.b. for export, 





(2) Net Makers’ works. 

















Current Prices for Metals and Fuels. 


STEEL (continued) FUELS. 
N.E. Coast— Home. Export. SCOTLAND. 
£s 4 £8 4.2 & 4. | Lanarcsuree— ; 
Ship Plates 900tv9100 — (f.0.b. Glasgow)—Steam 
Angles 815 O0to9 0 0 — ” ” Ell -- 
Boiler Plates ... 1210 0 — » » Splint 
Joists eee 900 - ” ” Trebles 
Heavy Rails ... 910 0 — ” ” Doupies ... 
Fish-plates 1410 0 — , ” Singies 
Channels woe 1310 0 =e AYRSHIRE— 
Hard Billets ... 8 5 0 ~ (f.0.b. Ports)—Steam 
Soft Billets 710 0 _ ss - Splint 
N.W. Coast— ” ” Trebles ... 
B = FIPESHIRE— 
— : (f.0.b. nae « or S esend 
Light ,, 910 0tc10 0 8 Seneened Navigation 
MANCHESTER— Doubles 
Bars (Round) 9 0 Oto 910 0 Singles 
»» (others) 910 0t010 0 0 1ANS— 
Hoops (Best)... ... 15 5 0 15 0 0 (f.0.b, Leith}—Best Steam ... 
»» (Soft Steel) - & i, ene 12 0 0 Secondary Steam 
a i eee Fe FF Trebles 
» (Lanes. Boiler)... 1310 0 _ Doubles 
SHEFFIELD— Singles 
Siemens Acid Billets ... 910 0 -- 
Bessemer Billets ... 1210 0 — ENGLAND. 
Hard Basic 8 5 0 = a a 
Soft ,, 700 oe J 
Household 
Hoops ... .. 1110 0 _ Coke 
Soft Wire Rods 10 0 0 — - 
NORTHUMBERLAND — 
MIDLANDs— Best Steams 
Small Rolled Bars... ... SABAG salien Second Steams 
Billets and Sheet-bars... 617 6to 7 0 0 Steam Smalls ... 
Gas Tube Strip 10 0 Oto 10 5 0 Unscreened 
Sheets (20 W.G.) .. 1110 Oto 12 0 0 Household 
Galv.Sheeta(f.o. b. Lpoo 17 0 0 - 
Angles ere on wees 
Joists 9 0 Oto 910 0 Second... 
Tees... . 10 0 0 = _ Household . 
Bridge ond Tank Plates 9 0 Oto 910 0 Foundry Coke ... 43 
iia nae —______. | SHEF¥IELD— INLAND. 
Best Hand-picked Branch 3246 to 34/6 
Barnsley Best Silkstone... . 28/- to 30/- 
NON-FERR M y 
SwaNnsEa— 0 ous BTALS. Derbyshire Best Brights . 2/- to 25/- 
Tin-plates, I.C., 20 by 14 19/6 to 20/- ” » House... ... 21/6 to 22/6 
Block Tin (cash) = 178 0 0 ” 1» Large Nuts . - WS wRE 
»» (three months) 178 15 0 ” » Small . 15/- to 16/6 
Copper (eash)... ... ... 6217 6 Yorkshire Hards .. 20/- to 21;- 
» (three mouthed... 6815 0 Derbyshire ,, . 19/- to 20/6 
Spanish Lead (cash) rs 2% 5 0 Rough Slacks ... 8/6 to 10/6 
i (three months) 2817 6 Nutty ,, 7/6 to 8/6 
Spelter (cash)... ... ... 87 12 6 Smalls 3-w 5/- 
»» (three months)... 35 12 6 Blast Furnace Coke (inland and Kxport)... 
MANCHESTER— ‘ 
Copper, Best Selected Ingots 6715 0 | CaRDIFF— (9) SOUTH WALES. 
: . Steam Coals : ; 
» Electrolytic 7110 0 Best Smokeless Large 
»» Strong Sheets... % 0 0 ant 
»  Leco Tubes ol “ 
Best Dry Large... 
Brass Loco Tubes ... 0 0148 
: Ordinary Dry Large 
», Condenser ... O01 P 
, Best Black Vein Large ... 
Lead, English 2 0 0 
Foreign 26 15 0 Western Valley __,, = 
" Best Eastern Valley Large » 
Ordinary - - nes 
Best Steam Smalls ... 
Ordinary an 
FERRO ALLOYS. Washed Nuts... ... ... 
(AU prices now nominal. j No. 3 Rhondda Large ... 
Tungsten Meta! Powder 1/11 per ib. - Smalls ... 
Ferro Tungsten 1/5 per Ib. No, 2 - Large ... 
Per Ton. Per Unit ” ” Through 
Ferro Chrome, 4 p.c. to6p.c. carbon... £22 10/6 XS Smalls 
‘d 6p.c. toSpec. ,, £21 0 0 7/. Coke (export) .. 
es Spc. tol0pc ,, £29 0 0 7/- Patent Fuel ... . 
” Specially Refined Pitwood (ex ship) ... 
»» Max. 2 p.c. carbon £54 0 0 20/- euemme 
a £64 0 0 22/6 Anthracite Coals: 
» 0-75 p.c. enrbon .. 472 0 0 25 /- Best Big Vein —_ 
carbon free ... 1/7 per b. Seconds .., 
Metallic Chromium wee eee cee 4/9 por Ib. Red Vein... ... dos 
Ferro Manganese ... . (per ton) £15 for home. Machine-made Cobbles. * 
» Silicon, 45 p.c. to 50 p.c. ... £11 2 6 scale 5/- per Nuts 
unit Beans 
hi » 25 pe. 19 10 0 scale 6/- per Peas 
anit poe gee 
ft 
» Vanadium 17/- per Ib. mene Be 
Rubbly Culm ... 
» Molybdenum - 2/6 per Ib. 
» Titanium (carbon free) 1/2 per Ib. — Coals : 
Nickel (per ton) ... £160 Seconds 
at . « te 11/- per Ib. Smalls 
Aluminium (per ton) ua £82 to £100 hin 
(British Official. ) Cargo Through vee 










































Export. 
24;- 
25/ 
26 /- 


to 24/6 
to 25/6 
to 28/6 
24/- 
21/9 
18/- 


24/- 
26/- 
23/6 


22,6 to 25,6 
28/- 
25/- 
21/6 
18/6 


24/6 
23/9 
24/6 
22/8 
19/- 


29/6 
46/8 to 57/6 
34/8 


25/6 to 26/- 
23/- to 24/- 
13/- to 15/- 
20/6 
25/- to 28/- 


24/- to 24/6 
22/- to 22/6 
25/- to 28/- 
37/- to 40/- 


28/- to 28 6 
26/6 to 27/- 
27/6 to 28/6 
26/- to 27/- 
25/6 to 26/- 
25/6 to 26/- 
24/6 to 25/- 
22/6 to 24/6 
16/- to 16/6 
12/- to 14/- 
27/6 to 37/6 
28/- to 29/- 
19/- to 20/- 
21/6 to 22/6 
18/6 to 21/- 
12/- to 14/- 
37/6 to 42/6 
28/- to 30/- 
33/6 to 34/6 


50/- to 55/- 
40/- to 42/6 
37/6 to 40/- 
67/6 to 73/- 
70/- to 72/6 
42/6 to 45/- 
22/- to 23/- 
9/- to 9/6 
14/- to 14/6 


25 /- to 26/- 
23/- to 25/- 
10/- to 12/- 
17/- to 20/- 





(3) At furnaces, 
(6) Home Prices—Al! delivered Glasgow Station. Boiler Plates 10/- extra delivered England 


(4) Delivered Sheffield. 


(5) Glasgow, Lanarkshire and Ayrshire. 
(7) Export Prisees—F.0.B. Glasgow. 


(9) Per ton f.o.b. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Public Works. 


THe Ministry of Public Works has issued a report 
upon the works which will be continued or put in hand 
during 1923, and it is obvious that if these undertakings 
are carried out according to programme they will provide 
a solid basis of activity in the coming year. Unfortunately, 
there has been a great deal of delay through the monetary 
stringency which has retarded many public works, end 
next year’s progress must depend necessarily upon an 
improvement in the financial situation, as well as upon the 
arrangements that may be come to with Germany for the 
construction of public works on account of reparations. 
In the programme, inland waterways figure prominently 
with the improvements and extensions of the northern 
canals which are to put Alsace and the north into com- 
munication with Paris, and, consequently, with the Seine 
to Rouen; the construction of the port of Paris and the 
deepening of the Seine to Rouen; the facilitating of 
traffic between the coal mining and metallurgical districts 
of the north with Dunkirk ; and the connecting up of the 
various canal systems as well as canal connections between 
the Rhone and the Rhine and between the Loire and the 
Rhone. The completion of the inland waterway system 
will put all the industrial districts into direct communica- 
tion with the ports and consuming centres. Of no less 
importance is the hydraulic programme, including the 
utilisation of the Rhone and the Dordogne, the latter to 
be used partly for the electrification of the Orleans railway 
system. A large number of concessions for hydro-electric 
installations has been granted, and many of the works are 
now under construction, The Aber Vrac’h tidal power 
scheme is also likely to be put in hand in the coming year. 
The hydro-electric plants are to be used in conjunction 
with steam plants for creating a complete network of 
electrical distribution mains all over the country, so that 
current will be available in even the most remote villages. 
The railway projects aim at a more complete connecting 
up of the Alsacian railways with the French system, as 
well as facilitating traffic between the Saar district and 
France. Direct railway communication between Switzer- 
land and the Atlantic and between Lyons and Bordeaux 
is also regarded as of great urgency. The electrification 
of the railways in the south of France is progressing, and 
will certainly make more rapid headway in the coming 
year. It will be remarked that the programme aims at 
utilising water power as much as possible in place of 
imported coal, and more especially at cheapening the cost 
of transporting coal, iron and other bulky goods and at 
diverting through France the European traffic for shipment. 


Dumping. 

The Minister of Commerce referred last week in 
the Chamber of Deputies to the efforts being made by 
the Government to develop foreign trade, and stated 
incidentally that a new proposal for import duties would 
be presented in about six months’ time, which confirms 
what I said recently that the present system of coefficients 
is to be abandoned and that a new tariff is to be prepared 
based upon the needs of a definite foreign trade policy. 
At the same time the Minister was questioned upon the 
situation created in France by the action of the mill and 
forge owners who are selling rolled steel abroad at con- 
siderably below the prices that have to be paid at home. 
It was affirmed that home consumers have to pay 85f. 
per 100 kilos. for steel sheets which are sold in Belgium 
at 65f., while girders costing 475f. a ton to home buyers 
are supplied abroad at 380f. f.o.b. Antwerp. Asked 
whether he approved of this system of dumping, the 
Minister replied that he saw no harm in the policy of 
selling abroad at low prices when it enabled mill and forge 
owners to reduce their production costs with an increased 
output, whereby home consumers would benefit. Seeing, 
however, that the foreign buyer always gets his’ material 
cheaper than the French consumer, it is not quite clear 
where the benefit comes in. 

Hydraulic Laboratory. 

In view of the growing importance of hydraulic 
engineering, the Société Hydrotechnique de France has 
installed at Grenoble a laboratory for testing turbines 
and pumps, and for carrying out experimental work 
generally. A reinforced concrete building has been con- 
structed, and from an artificial lake water can be dis- 
charged under heads of 4 m., 8 m., and 200m. The whole 
installation has been arranged with a view of carrying out 
the tests with great precision. Such tests are made on 
behalf of makers of pumps and turbines, and the com- 
pany will work on problems such as, for example, the 
efforts exerted on submerged bodies, with special reference 
to the design of turbine blades. 


Automatic Signals. 

The recent accident at Chatelaudren was followed 
by some rather severe strictures on the State Railways, 
which were declared to have failed to do what was neces- 
sary in the way of equipping the system with automatic 
signalling apparatus. As a matter of fact, automatic 
signalling would not have prevented the accident, since 
the distance signal, which should have stopped the express, 
was blocked by snow. The State Railways affirm that the 
work of equipping the system with automatic signalling 
18 proceeding so rapidly that the entire installation will be 
completed in a very short time. Already 2563 “‘ crocodiles,” 
or permanent way contacts, have been installed, and 350 
more will be ready by the end of the year. The whole of 
the suburban lines will then be*equipped. During 1923 
the apparatus will be installed on the local lines.. The 
number of locomotives already in service with automatic 
signalling apparatus is 400, and 600 more are now being 
fitted with them. 


Orders for Railway Material. 


The first Siamese locomotive order coming to | 


French builders has been secured by the Soeiété de Con- 
struction des Batignolles, which is to supply ten locomo- 
tives for the line from Bangkok to Saigon.. The. wagon 


builders are also in receipt of some good orders; for: the 
State Railways are placing 450 wagons, and itis under- 
stood that some of the other railway companies are 
preparing to give out contracts. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 


without drawings. 
hs 
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Copies of Specifications 
application ; the second date, 


may be obtained at the Patent 
Sale Branch, 25, t ton-buildi 
date of the acceptance of the 


Chancery-lane, 





at le, each. = sy 

The date first given ie the date o 
at the end of the abridgment, is 
complete Specification. 


ELECTRICAL APPLIANCES. 


172,024. November 24th, 1921.—ImpROVEMENTS IN OR RELATING 
To Circuits ror ExectricaL Oscitiations, Gesellschaft 
fir Drahtlose Telegraphic, m.b.H., of 9, Tempelhofer Ufer, 
Berlin, Germany. 

Ir has already been proposed to pe 6 between a primary 
oscillatory circuit in which electrical oscillations can be set up 
and a final oscillatory circuit in which oscillations are to be set 
up from those in the primary circuit, two intermediate oscillatory 
circuits, through ona of which currents can flow separately from 
the primary to the final cireuit. According to this invention the 
two intermediate circuits are differently tuned, one to a frequency 
above that to which the primary is tuned and the other to a 
frequency below that of the primary, the difference betwgen the 
frequencies being the same ; that is, if m be the natural frequency 
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the case may be. The brush or contact maker consists of a 
case-hardened steel fitting E mounted on the rotating cam shaft, 
but does not touch the fibre lining. As the member E revolves 


N°187,120 








it makes contact with each ball in turn so that a clean contact 
is obtained with practically no wear.—October 19th, 1922. 


SWITCHGEAR. 


168,916. September 12th, 1922.—ImproveMENTs IN ELecrric 
Cracurr Breakers, Martin Paul, of 6, Harzburgerstrasse, 
Bremen, Germany. 

One of the contacts of this circuit breaker is fixed in a con 
tainer which is filled with an electrolyte, and the other contacts 
of the breaker revolve in close proximity to the fixed contact. 
The inventor states that one of the advantages of the scheme is 


N?168,916 

















that no wear takes place between the contacts. The electro 

lyte also prevents a detrimental rise of temperature at the 
contacts and reduces the current to a minimum before the cireuit 
is broken. The circuit breaker can, it is said, be used for breaking 


| the circuit at the rate of several hundred times per second and 


of the primary circuit, one intermediate circuit is tuned to a | 


frequency (n m) and the other to a frequency (n — m). The 
invention is illustrated by the accompanying drawings. The 
upper illustration shows a primary circuit A tuned to a frequency 
n, a final circuit B, and the two intermediate circuits C and D, 
C being tuned to a frequency (n m) and D to a frequency 
(n — m). The middle diagram shows the current in the final 
circuit for different frequencies in the primary circuit when the 
intermediate circuits are coupled in the same sense to the final 
circuit, whilst the lowest diagram shows the current in the final 
circuit when the intermediate circuits are coupled thereto in 
opposite sense.— October 19th, 1922. 


187,177. February 22nd, 1922.—ImMPROVEMENTS RELATING TO 
TemPerRaTURE Recutatine Devices, The Metropolitan- 
Vickers Electrical Company, of 4, Central-buildings, West 
minster. 

This specification describes a device which controls a source 
of heat electrically. An alternating supply circuit A traverses a 
resistance B. The flow of current through this resistance is 
controlled by means of an electro-magnetic switch C, which 
operates and closes the circuit when the current in the actuating 
coil D is below a pre-determined value, and which opens when the 
current exceeds a certain value A transformer E provides a 
low voltage and the secondary is connected to two electrodes 
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within a vessel which contains an electrolyte, which may vary | 


in accordance with the temperature desired. When controlling 
the temperature of an electrically heated solder pot, for example, 
potassium nitrate may be used. 
of the electrolyte is that it shall have a negative temperature co- 
efficient of resistance. The left-hand illustration shows a section 
of a valve which may be used in conjunction with the electrical 
scheme described to regulate the amount of heat supplied to a 
gas burner.—October 19th, 1922. 


MOTOR CARS AND ROAD TRAFFIC. 


187,120. September 23rd, 1921.—Improvements iv Dis- 
TRIBUTORS OR COMMUTATORS FOR Motor VEHICLES, George 
Henry Taylor, of Spath, Uttoxeter. 

The distributor casing is fitted with an annular insulating 
lining of fibre or similar material, which is drilled to receive four 
shouldered studs A in the case of a four-cylinder engine, the 
studs being drilled out to receive a spring which controls a ball 
B housed in the atud and projecting through and at the same time 
retgined by « ring member C or plate having a central aperture. 
The other. end of heck stud is reduced and screw threaded as 

at-D. These studs pass through the casing in a radial 


One of the essential properties | 


without sparking occurring even when the current amounts to 
several hundred amp ‘res.—October 19th, 1922. 


TRANSMISSION OF POWER. 


187,135. October llth, 1921.—A Friction Ciurcs, T. Lameden 
and W. 8. Lumsden, Alexandra Works, Gateshead-on-Tyne. 
This mechanism is intended for such services as operating the 
feed gear of planing machines. The sleeve A, which is loogs on 
the shaft B, is driven through the gear wheel C. The sectors 
D D, are mounted on a pin E excentric to the shaft A. As shown 


N°187,135 











the sector D will be prevented from engaging with the interior 
of the sleeve A by bearing against the stop F, while’ D, will be 
trailing. As soon as C is reversed D, will grip A and rotate B 
| until it, in turn, strikes the stop F. The cycle will be repeated 
with the next reversal of A.—October 19th, 1922. 


TRANSFORMERS AND CONVERTERS. 


178,849. April 20th, 1922.—IMPROVEMENTS RELATING TO 
INSULATING SLEEVES FoR Etectric TRANSFORMERS, Emil 
Hoffely and Cie. A.G., of Lebenmattweg 353, Basle, 
Switzerland. 

This specification describes compound insulating sleeve for 
transformers. As shown in the drawing, the complete sleeve 
consists of several sleeves inserted one within the other, each 
part of the sleeve being composed of hard paper. If the winding 
of a transformer is so arranged that its point of highest potential 
is at the end of the core limb, half the total wall strength of the 
compound sleeve must be such as to correspond to the maximum 
value of the potential wave. But in modern transformers, par- 
ticularly for very high tensions, the winding arfangement is 
often such that the point of highest potential occurs in the 








direction_and. take: the leads to the.coils or sparking plugs, as |.middle of the core limb in order that this point may be as far 
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removed as possible from the lower and upper core yoke. In such 
cases the form of compound sleeves illustrated represents an 
economy in material, because only the full wall strength is re- 
quired at the point of highest potential of the transformer and 
as regards the section A—C and B—D the half wall strength 
may be sufficient for the lower potentials obtaining at these 
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sections. The designer may thus select the length C—B with the 
full eomgonnd wall strength as desired and a commercially 
favourable arrangement is obtained. —October 19th, 1922. 


MINING MACHINERY. 


187,137. October 14th, 1921.—Conveyor Morors, M. B. Wild, 
W. H. Dunn, and M, B. Wild and Co., Limited, 71, Argyle- 
street, Nechells, Birmingham. 

The object of the inventors is to provide a fulerum for the 
operating lever of trough conveyors which cannot be set up in 
the wrong position through carelessness and which will, neverthe- 
less, impose no distorting stresses on the engine framing. The 
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lever A is thus fulerumed in the block B attached to the prop C. 
The position of this prop with regard to the engine is determined 
by the chains D D. The conveyor is, of course, indicated at E.— 
October 19th, 1922. 


CRANES AND CONVEYORS. 


187,115. September 20th, 1921.—Drepcer Buckets, G- 
Handley, 76, Devonshire-road, Palmers Green, and P. W- 
Bullock, 7, Stone-buildings, Lincoln’s Inn, London, W.C. 2. 

The inventor proposes forcibly to clear the spoil out of dredger 
buckets by providing them with a hinged bottom which scrapes 
out the contents. The bottom of the bucket is hinged at A and 
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is forced forward to expel the spoil as the chain of buckets passes 
over the top tumbler, by the trigger B coming into contact with 
the cam path C.—October 19th, 1922. 


CRUSHING AND GRINDING. 


187,095. September 5th, 1921.—Sucar Mux Rotts, H. W. 
Aitken, Richmond Chambers, 147, Bath-street, G! ° 

The trouble sometimes experienced with sugar cane rolls 

on account of the cane juice getting in between the roll and its 


roll A is seeured in the shaft B by means of the split ring C, 
which, in turn, is gripped by the shrunk-on ring Over all 
N? 167,095 
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these is a cover E which is welded to the roll and shaft at F F. 
Several alternative arrangements are illustrated in the specifica- 
tion.—-October 19th, 1922. 


MACHINE TOOLS AND SHOP APPLIANCES. 


187,133. October 10th, 1921.—InTeRNAL GRINDING SpINDLEs, 
Mann, Egerton and Co., Limited, 5, Prince of Wales-road, 
Norwich, and 8. A. Jay, 32, Riverside-road, Thorpe Hamlet, 
Norwich. 

This grinding attachment is intended for fixing on the mandrel 
of a lathe or similar machine at A. The block B forms a bearing 
for the cranked spindle C that carries the grinding wheel D. The 
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drive for the wheel is effected through the sleeve and pulley E. 
By operating the worm gear F the excentricity of the spindle C 
can be adjusted to suit the work in hand and the bearing can 
then be tightened up by the bolts G.—October 19th, 1922. 


MISCELLANEOUS. 


187,118. September 23rd, 1921.—Convertine Rotary into 
RecrprocatinG Motion, S. Burgess, 41, St. Vincent-place, 
Glasgow. 

In this hammer the rotary motion of the electric motor A is 

transmitted to the shaft B through the gearing shown. The shaft 

B terminates in a bevel gear C that drives the two wheels D D. 

These wheels are deliberately put out of balance by the weights 
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E E and thus produee a reciprocating movement of the hammer 
F under the control of the spring G. The blows of the bammer 
are transmitted through a diap to the tool. H.—October 
19th, 1922. 








Conrracts.—The Bradley Pulveriser Company, of 37, Wal- 
brook, London, E.C. 4, has just received an o1 from Pease 
and Partners, Limited, Darlington, for one of its 30in. Griffin 
mills, to be used for grinding colliery shale for the prevention of 
explosions in mines. The same company also recently sold and 
delivered a 30in. Griffin mill to Manufactures des Glaces and 
Produits Chimiques de St. Gobain, Chauny and Cirey, ay el 
ezouse, France, for the fine grinding of emery.— 

Engineeri and Chemical Company, Limited, has recently 
sectived eniate for water-softening oul ifying plants from the 
Gas Light and Coke Company, the British-American Tobacco 
Company, Limited, the Bush y, Limited, Thos. Whiffen 





shaft and causing corrosion is overcome by the inventor by 


hermetically sealing the joints between the roll and shaft. The 
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TO-DAY. 
Tus InstirvTion or Propuction Enciveers.—The Engi- 


neers’ Club, Coventry-street, W. 1. Paper, “ Standardisation,” 
by Mr. G. Hey. 7.30 p.m. 


Tas Junior Instirvrion or Enoineers.—39, Victoria- 
street, S.W. 1. Lecturette, “‘ Notes on Waterworks Plant in 
India,” by Mr. F. E. Murrell. 7.30 p.m. 


Tae InstirvTion oF MeonanicaL ENnGIneERrs.—Storey’s- 
gate, St. James's Park, 8.W. 1. Adjourned discussion on Paper 
on “ Air Compressors,”” by Mr. W. vell. 6 p.m. 


Tue Instrrvtion or Crvit Encrverers: YorKsHIRE Asso. 
c1aTION.—Philosophical Hall, Leeds. Paper, * Electric Weld- 
ing,”” by Major J. Caldwell. 7.30 p.m. 


SATURDAY, NOVEMBER 25ru. 


InstTiTUTION OF Municipal anD County ENGINEERS.— 
Joint meeting of the South-Eastern and Metropolitan Districts. 
Meet at the entrance of the London County Council Hall, West- 
minster Bridge. 2.45 p.m. 


MONDAY, NOVEMBER 27rxu. 


Braprorp ENGINeeRinG Society.—Technical College, Brad- 
ford. Lecture, “‘ Some Recent Developments of Powdered Coal 
Firing,’ by Mr. J. 8. Atkinson. 7.30 p.m. 


Royat Socrery or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture, ** Brown Coals and Lignites,”’ by Dr. W. A. 
Bone. 8 p.m. 

TUESDAY, NOVEMBER 28ru. 

Tue LystiTuTe or Martine Excuveers.—85-88, The Minories, 
Tower Hill, E. 1. Film ill ing “ Conquest of Oil,” the 
Anglo-American Oil Company. Ladies’ night. 6.30 p.m. 

InstiTuTION oF AvTomMoBILE Enotneers.—Chamber of 
Commerce, New-street, Birmingham. Debate, “The High- 
compression High-speed Engine v. the Low-compression Medium- 

Engine,” opened by Mr. H. R. Ricardo and Major F. 
Strickland. 7.30 p.m. 


Tae Junior Instrrution or Encingers: Norta-EasTexn 
SecTion.—Armstrong College, Newcastle-upon-Tyne. Paper. 
“Notes on Ironfoundry Practice,” by Mr. E. F. Oakford 
7.15 p.m. 

Tae Institution or Civ. Encinerns.—Great George 
street, Westminster, 8.W. 1. Resumed discussion on Mr. E. O. 
Forster Brown's paper on “ Underground Waters in the 
Kent Coalfield and their Incidence in Mining.’ 6 p.m. 





WEDNESDAY, NOVEMBER 29rx. 

Tae Newcomen Socrety.—The Iron and Steel Institute, 28. 
Victoria-street, 8S.W.1. Annual general meeting. Paper, 
“ Notes on the Early History of Stee! Making in England,”’ by 
Mr. Rhys Jenkins. 5 p.m. 





| THURSDAY, NOVEMBER 30ru. 

| NorTHampron ENGINEERING COLLEGE ENGINEERING Society. 
—8t. John-street, Clerkenwell, E.C.1. Paper, “ Cinemato 

graphy,’ by Mr. F. L. Best. 5.30 p.m. 

Tae Iwstirution or Execrricat ENGivgrrs.—Savoy- 
| place, Victoria Embankment, W.C. 2. ‘* Domestic Load Build- 
jing: A Few Suggestions upon Propaganda Work,” by Mr. W. A. 
| Gillott. 5.30 p.m. 


FRIDAY, DECEMBER Isr. 


Tae Juxion InstrruTion oF ENGINEERS.—-39, Victoria- 
street, Westminster, S.W.1. Lecturette, ““ Machines Used in 
Magnetic Separation,’ by Mr. H. G. Brown. Slides. 7.30 p.m. 


Tae Institution or MecnanicaL Encineers.—-Storey’s- 
gate, St. James's Park, S.W.1. Thomas Hawksley Lecture, 
Some Recent Researches on Lubrication,’ by Dr. T. EF. 
Stanton. 6 p.m. 

Tue InstirutTion oF Locomotive ENGINEERS : MANCHESTER 
Centre.—College of Technology, Manchester. Discussion on 
** Some Details of Locomotive Practice,” opened by Mr. J. W. 
Smith. 7 p.m. 

Norruamrtron Potytecunic Instirute.—St. John-street, 
Clerkenwell, E.C. 1. Annual prize distribution by Dr. 8. Z. de 
Ferranti. 7.30 p.m. 

Norrs-East Coast Institution or ENGINEERS AND Suip- 
BUILDERS.—Literary and Philosophical Society, Newcastle- 
upon-Tyne. “ Some Factors Affecting the Utilisation of Heavy 
Oils in Internal Combustion Engines,” by Mr. H. Moore. 








and s, Limited, and the Erith Oil Works, Limited. 


7.30 p.m, 
SATURDAY, DECEMBER 2ynp. 


MANCHESTER AssocIATION or ENcINEERS.—Midland Hotel, 
Manchester. Smoking concert. 7 p.m. 


TUESDAY, DECEMBER Oru. 

InstiruTE oF Marine Encoineers, 85-88, The Minories, 
Tower Hill, KE. 1. ‘ Marine Diesel Engines,” by Mr. A. J. Brown. 
6.30 p.m. 

TUESDAY, DECEMBER 12rx. 

InsTITUTE oF INDUSTRIAL ADMINISTRATION.—London School 
of Economics, Houghton-street, Aldwych, W.C.2. Lecture, 
“* Standardisation of Repairs in Relation to Industrial Economy,” 
by Mr. R. Twelvetrees. 8 p.m. 





Tax InstiruTions oF MiNING ENGINEERS AND OF MINING AND 
Meratiurcy.—On Thursday, November 16th, the Institution 
of Mining Engineers and the Institution of Mining and Metal- 

, which now act conjointly, were honoured by the presence 
of Royal Highness the Prince of Wales at a quet given 
in Guildhall: Sir John Cadman, president of the first-named 
Institution, was in the chair and was supported by Mr. 8. J. 
Speak, the president of the other Institution. The hall was 
exceedingly full, covers being laid for no less than 766 persons. 
The tgast of ‘‘ His Royal Highness ”* was proposed by Sir John 
Cadman. In his reply the Prince referred to his personal interest 
in mining, and particularly u the Institutions to give closer 
attention to the increase of safety in mines. He then presented 
the respective medals of the two itutions to Sir Alfred Keogh 
and to Sir George Beilby. In the absence of the Duke of Devon- 
shire, Mr. Bridgeman*gave the toast of “The Welfare of the 
Mineral Industries of Empire,” which was acknowledged by 
Lord Chelmsford. The final toast was that of “‘ The Guests, 
proposed by Mr. Speak. 
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